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TITLE OF THE INVENTION 
TRI-ARYL-SUBSTITUTED-ETHANE PDE4 INHIBITORS 
5 BACKGROUND OF THE INVENTION 

♦ 

FIELD OF THE INVENTION 

The present invention is directed to compounds that are tri-aryl substituted 
ethanes. In particular, this invention is directed to ethanes substituted with i) a phenyl, ii) 
10 a thiazole, and iii) a pyridyl moiety which are phosphodiesterase-4 inhibitors. 

RELATED BACKGROUND 

Hormones are compounds that variously affect cellular activity. In many 
respects, hormones act as messengers to trigger specific cellular responses and activities. 

15 Many effects produced by hormones, however, are not caused by the singular effect of 
just the hormone. Instead, the hormone first binds to a receptor, thereby triggering the 
release of a second compound that goes on to affect the cellular activity. In this scenario, 
the hormone is known as the first messenger while the second compound is called the 
second messenger. Cyclic adenosine monophosphate (adenosine 3', 5 '-cyclic 

20 monophosphate, "cAMP" or "cyclic AMP") is known as a second messenger for 
hormones including epinephrine, glucagon, calcitonin, corticotrophin, lipotropin, 
luteinizing hormone, norepinephrine, parathyroid hormone, thyroid-stimulating hormone, 
and vasopressin. Thus, cAMP mediates cellular responses to hormones. Cyclic AMP 
also mediates cellular responses to various neurotransmitters. , 

25 Phosphodiesterases ("PDF') are a family of enzymes that metabolize 3\ 

5' cyclic nucleotides to 5' nucleoside monophosphates, thereby terminating cAMP 
second messenger activity. A particular phosphodiesterase, phosphodiesterase-4 
("PDE4", also known as "PDE-IV"), which is a high affinity, cAMP specific, type IV 
PDE, has generated interest as potential targets for the development of novel anti- 

30 asthmatic and anti-inflammatory compounds. PDE4 is known to exist as at lease four 
isoenzymes, each of which is encoded by a distinct gene. Each of the four known PDE4 
gene products is believed to play varying roles in allergic and/or inflammatory responses. 
Thus, it is believed that inhibition of PDE4, particularly the specific PDE4 isoforms that 
produce detrimental responses, can beneficially affect allergy and inflammation 
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symptoms. It would be desirable to provide novel compounds and compositions that 
inhibit PDE4 activity. 

Inhibition of PDE4 activity is believed effective for the treatment of 
osteoporosis by reducing bone loss. For example, Ken-ici Miyamoto et a]., Biochem. 
5 Pharmacology, 54:613-617(1997) describes the effect of a PDE4 on bone loss. 

Therefore, it would be desirable to provide novel compounds and compositions that 
inhibit PDE4 activity. 

A major concern with the use of PDE4 inhibitors is the side effect of 
emesis which has been observed for several candidate compounds as described in 

10 C.Burnouf et al., ("Burnouf Ann. Rep. In Med. Chem., 33:91-109(1998). B.Hughes et 
al., Br. J.Pharmacol., 118:1183-1191(1996); MJ.Perry et a!., Cell Biochem. Biophys., 
29:113-132(1998); S.B.Christensen et al., J Med. Chem., 41:821-835(1998); and Burnouf 
describe the wide variation of the severity of the undesirable side effects exhibited by 
various compounds. As described in M.D.Houslay et al., Adv. In Pharmacol., 44:225- 

15 342(1998) and D.Spina et al., Adv. In Pharmacol, 44:33-89(1998), there is great interest 
and research of therapeutic PDE4 inhibitors. 

U.S. Patent Nos. 5,622,977, 5,710,160, 5,710,170, 5,798,373, 5,849,770, 
and International Patent Publication No. WO 99/50262 describe tri-substituted aryl 
derivative PDE IV inhibitors, including tri-aryl ethane derivatives. 

20 Compounds that include ringed systems are described by various 

investigators as effective for a variety of therapies and utilities. For example, 
International Patent Publication No. WO 98/25883 describes ketobenzamides as calpain 
inhibitors, European Patent Publication No. EP 811610 and U.S. Patent Nos. 5,679,712, 
5,693,672 and 5,747,541 describe substituted benzoylguanidine sodium channel blockers, 

25 U.S. Patent No. 5,736,297 describes ring systems useful as a photosensitive composition. 
International Patent Publication W09422852 describes quinolines as PDE4 inhibitors. 

U.S. Patent Nos. 5,491,147, 5,608,070, 5,739,144, 5,776,958, 5,780,477, 
5,786,354, 5,859,034, 5,866,593, 5,891,896, and International Patent Publication WO 
95/35283 describe PDE4 inhibitors that are tri-substituted aryl or heteroaryl phenyl 

30 derivatives. U.S. Patent No. 5,580,888 describes PDE4 inhibitors that are styryl 
derivatives. U.S. Patent No. 5,550,137 describes PDE4 inhibitors that are 
phenylaminocarbonyl derivatives. U.S. Patent No. 5,340,827 describes PDE4 inhibitors 
that are phenylcarboxamide compounds. U.S. Patent No. 5,780,478 describes PDE4 
inhibitors that are tetra-substituted phenyl derivatives. International Patent Publication 

35 WO 96/00215 describes substituted oxime derivatives useful as PDE4 inhibitors. U.S. 
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Patent No. 5,633,257 describes PDE4 inhibitors that are cyc!o(alkyl and alkenyl)phenyl- 
alkenyl (aryl and heteroaryl) compounds. 

However, there remains a need for novel compounds and compositions 
that therapeutically inhibit PDE4 with minimal side effects. 

5 

. SUMMARY OF THE INVENTION 

» 

The present invention is directed to novel tri-aryl substituted ethanes. In 
particular, this invention is directed to ethanes substituted with i) a phenyl, ii) a thiazole, 
and iii) a pyridyl moiety which are phosphodiesterase-4 inhibitors. This invention also 

10 provides a pharmaceutical composition which includes an effective amount of the novel 
tri-aryl substituted ethanes and a pharmaceutical^ acceptable carrier. This invention 
further provides a method of treatment in mammals of, for example, asthma, chronic . 
bronchitis, chronic obstructive pulmonary disease (COPD), eosinophilic granuloma, 
psoriasis and other benign or malignant proliferative skin diseases, endotoxic shock (and 

15 associated conditions such as laminitis and colic in horses), septic shock, ulcerative 

colitis, Crohn's disease, reperfusion injury of the myocardium and brain, inflammatory 
arthritis, chronic glomerulonephritis, atopic dermatitis, urticaria, adult respiratory distress 
syndrome, infant respiratory distress syndrome, chronic obstructive pulmonary disease in 
animals, diabetes insipidus, allergic rhinitis, allergic conjunctivitis, vernal conjunctivitis, 

20 arterial restenosis, ortherosclerosis, atherosclerosis, neurogenic inflammation, pain, 

cough, rheumatoid arthritis, ankylosing spondylitis, transplant rejection and graft versus 
host disease, hypersecretion of gastric acid, bacterial, fungal or viral induced sepsis or 
septic shock, inflammation and cytokine-mediated chronic tissue degeneration, 
osteoarthritis, cancer, cachexia, muscle wasting, depression, memory impairment, tumour 

25 growth, cancerous invasion of normal tissues, osteoporosis, and bone loss by the 

administration of an effective amount of the novel ethanes substituted with i) a phenyl, ii) 
a thiazole, and iii) a pyridyl moiety which are phosphodiesterase-4 inhibitors 

DETAILED DESCRIPTION OF THE INVENTION 
30 A compound of this invention is represented by Formula (I): 
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(D 



or a pharmaceutically acceptable salt thereof, wherein 
5 Rl is Ci-6alkyl or C3-6cycloalkyl, optionally substituted with 1-4 

independent halogen; 

R2 is Ci-6a]kyl or C3-6cycloalkyl, optionally substituted with 1-4 
independent halogen; 

R 3 is Ci-4alkyl, C3_6cycIoalkyl, heteroaryl, or phenyl, any of which 
10 optionally substituted independently with 1-4 independent halogen or Ci-6alkyl; 

R4 is H or Ci^alkyl, said alkyl optionally substituted with 1-4 
independent halogen; 

RP is H, halogen, nitrile, or a Ci-6alkyl group, said alkyl optionally 
substituted with 1-4 independent halogen; 
15 nisOorl;and 

when R3 and R4 are connected to each other through X, then R3 and R4 
are each Ci alkyl, and X is C()-4alkyl. ■ 

According to one aspect, a compound of this invention is represented by 
20 formula (I) or a pharmaceutically acceptable salt thereof, -wherein 

Rl is Ci-6alkyl, optionally substituted with 1-4 independent halogen; 

R2 is Ci-6alkyl or C3-6cycloalkyi, optionally substituted with 1-4 
independent halogen; 

R3 is Ci_4alkyl, C3-6cycloalkyl, heteroaryl, or phenyl, any of which 
25 optionally substituted independently with 1-4 independent halogen or Ci-6alkyl; 
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R 4 is H or Ci_4alkyl, said alkyl optionally substituted with 1-4 
independent halogen; 

R p is H, halogen, nitrite, or a Ci-6alkyl group, said alkyl optionally 
substituted with 1-4 independent halogen; 

nisOorl;and 

when R3 and R4 are connected to each other through X, then R3 and R4 
are each Cjalkyl, and X is Co-4alkyl. 

According to one embodiment of this aspect, 

Rl is Ci-6alkyl, optionally substituted with 1-4 independent halogen; 

R2 is Ci-6alkyl, optionally substituted with 1-4 independent halogen; 

R3 is Ci-4alkyl, C3-6cycloalkyl, heteroaryl, or phenyl, any of which 
optionally substituted independently with 1-4 independent halogen or Ci^alkyl; 

R 4 is H or Ci_4alkyl, said alkyl optionally substituted with 1-4 
independent halogen; 

RP is H, halogen, nitrile, or a Ci-6alkyl group, said alkyl optionally 
substituted with 1-4 independent halogen; 

n is 0 or 1; and 

when R3 and R4 are connected to each other through X, then R3 and R4 
are each Cjalkyl, and X is Co-4aIkyl. 



According to another embodiment of this aspect, 
Rl is Ci_6alkyl, optionally substituted with 1-4 independent halogen; 
R2 is Ci-6alkyl, optionally substituted with 1-4 independent halogen; 
R 3 is Ci_4alkyl, optionally substituted independently with 1-4 
independent hal ogen or C i -6alkyl ; 

R 4 is H or Ci-4alkyl,.said alkyl optionally substituted with 1-4 
independent halogen; 

RP is H, halogen, nitrile, or a Ci-6alkyl group, said alkyl optionally 
substituted with 1-4 independent halogen; and 

n is 0 or 1. 



According to yet another embodiment of this aspect, 
. R 1 is Ci_6alkyl, optionally substituted with 1-4 independent halogen; 
R 2 is Ci_6alkyl, optionally substituted with 1-4 independent halogen; 
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R3 is C3-6cycloalkyl, optionally substituted independently with 1-4 
independent halogen or Ci-galkyl; 

R 4 is H or Ci-4alkyl, said alkyl optionally substituted with 1-4 
independent halogen; 

RP is H, halogen, nitrite, or a Ci^alkyl group, said alkyl optionally 
substituted with 1-4 independent halogen; and 

nisOorl. 

According to an embodiment of this aspect, 

Rl is Ci-6alkyl, optionally substituted with 1-4 independent halogen; 
R 2 is Ci-6alkyl, optionally substituted with 1-4 independent halogen; 

R3 is .heteroaryl, optionally substituted independently with 1-4 
independent halogen or Chalky]; 

R4 is H or Ci_4alkyl, said alkyl optionally substituted with 1-4 
independent halogen; 

RP is H, halogen, nitrite, or a C i ^alkyl group, said alkyl optionally 

substituted with 1-4 independent halogen; and 

nisOorl. 

According to an embodiment of this aspect, 

Rl is Ci-6alkyl, optionally substituted with 1-4 independent halogen; 
R2 is Ci_6alkyl, optionally substituted with 1-4 independent halogen; 

R3 is phenyl, optionally substituted independently with 1-4 independent 
halogen or Ci_6alkyl; 

R4 is H or Ci_4alkyl, said alkyl optionally substituted with 1-4 
independent halogen; 

RP is H, halogen, nitrite, or a Cj^alkyl group, said alkyl optionally 
substituted with 1-4 independent halogen; and 

nisOorl. 

According to still another embodiment of this aspect, 

Rl is Ci-6alkyl, optionally substituted with 1-4 independent halogen; 

R2 is Ci_6alkyl, optionally substituted with 1-4 independent halogen; 

R3 and R4 are connected to each other through X; 

R3 and R4 are each C i alkyl ; 
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Xis Co-4alkyl; 

, .. , . 5 iS H ' hal ° gen ' nitriIe ' or a C^^^l group, said alkyl optionaJIy 
substituted with 1-4 independent halogen; and 

n is 0 or 1. 

5 

According to another embodiment of this aspect 

R is Chalky], optionally substituted with 1-4 independent halogen- 

R3~ L S cLT^ 1, ° Pti ° naIIy SUbStitUt6d With M inde P ende * hal'ogen; 
in „ R 18 Cl - 4a,k y ] > C 3-6cycloalkyl, heteroaryl, or phenyl any of which 

10 optionally substituted independently with 1 4 inn a L. 

p4- « e P enaentJ y with independent halogen or Ci. 6 alkyl; 

R is H or C^alkyl, said alkyl optionally substituted with 1-4 
independent halogen; 

RP is H, halogen, nitrile, or a d.galkyl group, said alkyl optionally 
substituted with 1-4 independent halogen; . optionally 

15 nis0orl;and 

- each Cl C»d X "co-I '° "* *"* * R3 - 

?0 . Accordin S to another embodiment of this aspect 

R is Ci. 6 alkyl, optionally substituted with 1-4 independent halogen- 

^"J**?^ 1-4 independent hal'ogen- 

R-^is Ci. 4 alkyl, optionally substituted independently with 1-4 ' 
independent halogen or Ci. 6 alkyl; nuy with 1-4 

R 4 is H or C^alkyl, said alkyl optionally substituted with 1-4 
o independent halogen; 

. ■ A RP iS H * hal ° gen ' nitri,e ' or a C l-6alkyl group, said alkyl optionally 
substituted with 1-4 independent halogen; and * 
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n is 0 or 1. 



According to yet another embodiment of this aspect 

R is Chalky!, optionally substituted with 1-4 independent halogen- 

R is C3- 6 cycloalkyl, optionally substituted with 1-4 independent hal'ogen- 

is Cs-ecycloalkyl, optionally substituted independently with l-4 ' 
iloeen or Ci <nii-vi- J . ^ 



independent halogen or Ci_ 6 alkyl; 
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1S H or c l-4alkyl, said alkyl optionally substituted with 1-4 
independent halogen; 

R p is H, halogen, nitrile, or a Ci_ 6 alkyl group, said alkyl optionally 
substituted with 1-4 independent halogen; and 

nisOorl. 

According to an embodiment of this aspect, 

Rl is Ci_ 6 alkyl, optionally substituted with 1-4 independent halogen; 

R is C 3 . 0 cycloalkyl, optionally substituted with 1-4 independent halogen; 

R3 is heteroaryl, optionally substituted independently with 1-4 
independent halogen or Ci-6alkyl; 

R 4 is H or Ci_4alkyl, said alkyl optionally substituted with 1-4 
independent halogen; 

RP is H, halogen, nitrile, or a Ci_ 6 alkyl group, said alkyl optionally 
substituted with 1-4 independent halogen; and 

n is Oor 1. 

According to an embodiment of this aspect, 

Rl is Ci_ 6 alkyl, optionally substituted with 1-4 independent halogen- 
R2 is C 3 -6cycloalkyl, optionally substituted with 1-4 independent halogen- 
halogen or C 1 .6a'k i yl; heny1, 0Pti0na " y With " ind ^ent ' 

R 4 is H or Ci_4alkyl, said alkyl optionally substituted with 1-4 
independent halogen; 

RP is H, halogen, nitrile, or a Ci_ 6 alkyl group, said alkyl optionally 

substituted with 1-4 independent halogen; and 

n is 0 or 1. 

According to still another embodiment of this aspect, 

with 1-4 independent halogen; 
R is C 3 - 6 cycloalkyl, optionally substituted with 1-4 independent halogen; 
R 3 and R4 are connected to each other through X; 
R 3 and R4 are each Cj alkyl; 
X is Co-4alkyl; 
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RP is H, halogen, nitrile, or a Ci. 6 alkyl group, said alkyl optionally 
substituted with 1-4 independent halogen; and 



n is Oor 1. 



10 



As used herein, "alkyl" as well as other groups having the prefix "alk" 

rr m rr 16, a r y ' *** ^ - - ^ chains 

wh ch may be hnear or branched or combinations thereof. Examples of alkyl groups 
include methyl, ethyl, propyl, isopropyl, butyl, sec- and text-butyl penty] he vl Z ■ 
and the like. "Alkenvl" "alkvnvl" an A *u v, P * ' y * heptyJ 

a, ta, one unsaturl c-ct„l. ^ inClude carbon chains 

The tan "cycloalkyr means carbocycles containing no heteroatoms and 
mclndes mono-, bj . md ^ £ —and 

£z * carb °— 

nng systems as spirofused nng systems. Examples of cycloalkvl 
neiude cydopropyl, cydobuty,, cyclopenty,, cyclohexyl. decahyd^aphfta^e 
adamantane, ,ndany.. indenyl, fluoreny,, 1,2,3,4-mtrahydmnaphLne 1 d, 2 
Stmdarly, -cye.oaikeny." means carboeyc.es contaimng no be.eroa.oms and a. ,e a s. one 
non-aromahc C-C doable bond, and indude mono-, bi- and tricycfic pardally . umted 
ear ocyces. as wel, as benzofused eyeloattenea. Examples of cycmaUceny linctdT 
cyclohexenyl, indenyl, and me like. «ny. include 

The term "aryl" means an aromadc subsdtuent that is a single ring or 

IT T ^ ,0Eethen ^ rf »" W * ""P.* — one of I 

_„, nngs ,s aromabc. The prefermd aryl subsfituents are phenyl and napthy, 



25 groups 



cyclop, r^X^^tSr** ^ ' 

i-h. . „ y Ph t0 the ° x y ""meeting atom, 

carlo , T Co-Csaiky," includes alky,a containing 6 , 5 . 4, 3. 2, 1, or no 

carbon atoms. An alky, with no carbon atoms is a hydrogen atom subsdment 

mom N a e " hetN °" ""'^ ^'^'y ^ °<>*rwise includes one or 

" m^ O S or nT' He, r » a "" ' - * g systems that contain one 

mpTa^nng caL„ tlT ** ' Bd "*» «*«* — * -etero atoms 

P ng carbon atoms. Thus, for example, a hetemcycloCsalkyl is a five member 

nng contarning fmm 5 to no carbon atom, The term "heteroa^r means an a^l group 
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that has at least one heteroatom in the ring. The preferred heteroary, groups are 5 and 6 
member nngs having 1-4 heteroatoms independently selected from N, O, or S 

The term "amine" unless specifically stated otherwise includes primary 
secondary and tertiary amines. primary, 

The term "halogen" includes fluorine, chlorine, bromine and iodine atoms 
The term "optionally substituted" is intended to include both substituted 
and unsubstnuted. Thus, for example, optionally substituted aryl could represent a 

r^ZTe n l 0 7 phenyI rin& Further ' optiona,,y substituted ~ «* 

as, for example, alkylaryl are mtended to mean that the aryl and the aryl groups are 
opuonally substituted. If only one of the multiple moieties is optionally substituted then 

halo Th " 38 ^ »* °P tio ^y -^ituted with 

halogen or hydroxyl." . 

Compounds described herein contain one or more double bonds and may 
thus & , ve nse to cis/trans isomers as well as other conformational isomers. The present 
mvenUon mcludes all such possible isomers as well as mixtures of such isomers 

and mav thus ^ ^ "* " m «*» 

and may thus g, ve nse to d.astereomers and optical isomers. The present invention 

mcludes all such possible diastereomers as well as their racemic mixtures, their 

substanually pure resolved enantiomers, all possible geometric isomers, and 

Pharmaceutically acceptable salts thereof. The above Formula (I) is shown without a 

defmmve stereochemistry at certain positions. The present invention includes all 

stereo:somers of Formula (I) and pharmaceutically acceptable salts thereof. Further 

matures of stereoisomers as well as isolated specific stereoisomers are also included 

Dunng the course of the synthetic procedures used to prepare such compounds or in ' 

ZZTTT OT epimeriZati ° n P r ° CedureS known to those skilled in the art, the 
products of such procedures can be a mixture of stereoisomers. 

The term "pharmaceutically acceptable salts" refers to salts prepared from 

" ^ aCCePtabIe ^ ° r addS - Whe " "» compound'oL pint 

invent™ „ ac 3 d 1C , ltB corresponding salt can be conveniently prepared from 

blrs C alt! C d ally a H? table n ° n " tOXiC baS6S ' in ° rganic b3SeS - d 

coTer r SUCH in ° rganiC ^ indUde alUminUm > calcium 

copper Oc and ous), ferric, ferrous, lithium, magnesium, manganese (ic and ous) 

po^smm, sodium, zinc and the like salts. Particularly preferred are the ammonium, 

ace! H 1Um ' P ° taSSiUm and SOdiUm SaJtS " SaltS derived from Pharmaceutically 

acceptable organ.c non-toxic bases include salts of primary, secondary, and tertiary 
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amines as well as cycl.c amines and substituted amines such as naturally occtnring md 
synthase substituted amines. Other pharmaceutical* acceptable organic ZZT 
bases from whmh salts can be formed include ion exchange mams auch as for exZple 
argtnme, beiaine, caffeme. choline. W-tiibenayMthylenediamine, tiiemylamLeT 
dre^lanunoethanol. 2-dimemy,ami„oema„o,, ethanolamine. ethyienemLne N . 
thy.momhohne N -e,hy,pipendine, gincamine, giucosamine, hisddine. hydrab^mme 
tsopropyUmme, lysme, methylglucamine, motpholine, pipeline, piperidL Za2 ne 
reams procaine, purines, theobromine, triethyiamine, trimethyJamine tripmpy^ T 
tromethamine and the like. i»upyiamine, 

„„ • k Whe "' heC ° mp011ndof,he P rese " t ™™'i<>nisba s ic,it S cot rc spondin s 
nld C0 " VM,en,ly ■"■>«**» P—ticaliy acceptable non-toxic LI 

2 ~ ',rT ° r8a " iC *"* ^ indUde ' "» «-^. 

Z I 71 • Camph °™"°^ <**. amanesulfonic, fumaric, g,uco„ic 

gJuiamtc, hydrobromic, hyd ro ch<onc, isethionic, lactic, maleic, malic, mandelic 
memanesutfonic, mncic, nitric, pamoic, pantothenic, phosphoric, succinic, sulfuric 
butane, p-toluenesulfonic acid and thelike. Particularly preferred are citric 
hydmbromic, hydrochloric, maleic, phosphoric,' sulfuric, and tartaric acids ' 

The pharmaceutical compositions of the present invention comprise a 
com pound (ed by ^ phmnaceui . ca)iy J 

d' 3 Pham,aCeWiCa " y and optional* other therapeutic 

mgred e nt5 or adjuvmK Sych ^P 

Leukotnene receptor antagonists, ii) Daukotriene biosynthesis inhibitors, and iii) M2/M3 

..I T 8 SUbCUtaneous ' i»>™>»«nlar, and mtravenous) adminiatiation • 
although me most suitable tcute in any „ ven case win depend on the particular Z and 
nature and severity of me conditions for which the active ingredient is being 

d sTetrTand he ""f ^ "» < ~* »™ '« »*< 

dosage form and prepared by any of the methods well known in the art of phannacy 

Creams, ointments, jellies, solutions, or suspensions containing the 

L°cZT ° F T' 2 1 CM ^ emP '° yed fM ,0piCal US =' M °" h «— - 'arg'es are 
tncluded w,,h,n the scope of topical use for the pulses of mis invention 

Dosage levels from about O.Olmg/kg t0 about 140mg/kg of body weiaht 
other bentgn or maitgnan, proliferative skin diseases, endotoxic shock (a„ d associated 
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conditions such as laminitis and colic in horses), septic shock, ulcerative colitis, Crohn's 
disease, reperfusion injury of the myocardium and brain, inflammatory arthritis chronic 
glomerulonephritis, atopic dermatitis, urticaria, adult respiratory distress syndrome, infant 
respiratory distress syndrome, chronic obstructive pulmonary disease in animals, diabetes 
insipidus allergic rhinitis, allergic conjunctivitis, vernal conjunctivitis, arterial restenosis 
otosclerosis, atherosclerosis, neurogenic inflammation, pain, cough, rheumatoid ' 
arthntis, ankylosing spondylitis, transplant rejection and graft versus host disease 
hypersecretion of gastric acid, bacterial, fungal or viral induced sepsis or septic shock 
inflammation and cytokine-mediated chronic tissue degeneration, osteoarthritis, cancer 
cachexia, muscle wasting, depression, memory impairment, tumour growth and cancerous 
invasion of normal tissues which are responsive to PDE4 inhibition, or alternatively about 
0.5mg to about 7g per patient per day. For example, inflammation may be effectively 
treated by the administration of from about O.Olmg to 50mg of the compound per 
kilogram of body weight per day, or alternatively about 0.5mg to about 3.5g per patient 
per day. Further, it is understood that the PDE4 inhibiting compounds of this invention 
can be administered at prophylactically effective dosage levels to prevent the above- 
recited conditions. 

The amount of active ingredient that may be combined with the carrier 
materials to produce a single dosage form will vary depending upon the host treated and 
the particular mode of administration. For example, a formulation intended for the oral 
administration to humans may conveniently contain from about 0.5mg to about 5g of 
active agent, compounded with an appropriate and convenient amount of carrier material 
which may vary from about 5 to about 95 percent of the total composition. Unit dosage 
forms will generally contain between from about Img to about 500mg of the active ■ 
ingredient, typically 25mg, 50mg, lOOmg, 200mg, 300mg, 400mg, 500mg, 600mg 
800mg or lOOOmg. S ' 

It is understood, however, that the specific dose level for any particular 
patient will depend upon a variety of factors including the age, body weight, general 
health, sex, diet, time of administration, route of administration, rate of excretion drug 
combination and the severity of the particular disease undergoing therapy. 

In practice, the compounds represented by Formula (I) or 
Pharmaceutically acceptable salts thereof, of this invention can be combined as the active 
ingredient m intimate admixture with a pharmaceutical carrier according to conventional 
Pharmaceutical compounding techniques. The carrier may take a wide variety of forms 
depending on the form of preparation desired for administration, e.g., oral or parenteral 
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(including in*™. Thus , ^ pharalaceutical composWons rf 

can be presented as discrete „ niK suitabte for oraJ administraBon such J 

cache* or tablets each containing a predetermined m o! the ^ 

Further the composes can be present as a powder, as granules, as a soludon as a 

sTZi^rr li,uid ' as a non - aqueous 25 - °"~ — - - 

s a water-m-otl hqutd emulsion. In addidon to the common dosage forms se, out above 
the compound represented by Formula 0), or pharmaceutical* acceptable salts themof 
may also be administered by controlled re ,ease means and/or delive^ devices 

methods tnelude a step of bringing into association the active ingredient with the carrier 
ma, _ea one or mom necessa^ mgmdient, „ general, the compos la aL 
prepared by uniformly and intimately admixing the active ingredient with liqutf caLers 
or finely divided solid carrir-rc rtr tu 4WU Udrners 

■he desL pmaelril ^ ^ " * "»*«. ** 

Thus, the phamtaceudcal compositions of this invention may include a 

of Formula (I). The compounds of Formula (I), or pharmaceutical* acceptable salts 

mZdtrr ^ T Pl ™ UCal C °~ S ^1 or 
more other therapeutically active compounds. . 

or .as Exam^ 6 f^"^ Canier em f"°^ be, for exampje, a solid, liquid, 
org*. Examples of sohd carriers include lactose, ten* alba, sucrose, tele, ge,adn, agar 
P~t,„, acaca, magnesium stearate, and stearic acid. Examples of liquid capers amTgar 
syrup^ peanut o,l, o.i ve oil, and water. Examples of gaseous carriers inc.ude carti^ 
dioxide and nitrogen. un 

In preparing the compositions for oral dosage form, any convenient 

flavonng agents, preservatives, coloring agents and the lite may be used to fotm ond 
horn Prepamtiona such as suspensions, elixirs and solutions; whiIe canias °Z7 

WntT'd T' mCroCryS,alline ™ m ™- plating agents. , u brica„,s, 

b e., drsmtegrattng agents, and the , te may be used to form oral solid preparations 
uch as powders, capsules and tablets. Because of their ease of administration table* 
and capsules are the prefer oral dosage units wheteby solid pharmaceutical c^ are 

ech' 7' na " y ' ^ bC CM,ed ^ " ^ ~ ^"-7 
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A tablet containing the composition of this invention may be prepared bv 
compresston or molding, optionahy with one or more accessory mgrediCte i ad'an, 
. Compressed tablets may be prepaid by compressing, in a suitable machine, the act ve 
tngredten rn a free-flowing form such as powder or grannies, optionafly mixed w 7tn a 

made b di ' Uem - « M °'°°« * 2 be 

made by moldmg m a suitable machine, a mixmm of the powdered compound moistened 

5 0oTof r T *** taWC ' Preferab ' y ~ *» — ' 0 ' ^ - 

500m of the aove mgrediem and each cachet or capsule preferably containing from 
about O.lmg to about 500mg of the active ingredient. """"gfrora 

10 Pharmaceutical compositions of the present invention suitable for 

parenteral admimatranon may be prepared as solutions or suspensions of the active 
ompounds m water. A suitable surfactant can be included such as, for example 
hydroxypropylcelluiose. Dispereions can also be prepared in g,yce roI , ,i quid ^ft*. 
lyco s, and mtxtures thereof in oils. Further, a pmaervadve can be indued K ^ 
15 the detrimental growth of microorganisms. prevent 

Pharmaceutical compositions of the present invention suitable for 
.notable use tndude sterile aqueous solutions or dispemions. Furthermore, the . 
compostuons can be in the form of sterile powdere for the extemporaneous prepatation of 

o t r tab,e so,utions or - «< — *• ."J-™;: 

0 be stenie and must be effecttvely fluid for eaay syringability. The pharmaceutical 
compos, hons must be stable under the conditions of manufacture and storage- thus 

Tb™? to T™ 6 " agains ' the con " s actio " ~ -* 

exam f , T "** ™ "* * S °' Vent « dis P e ' s ™ containing for 

example, water, ethanol, po.yol (e.g. g,yce rol , propvlene ^ and , 

» glycol), vegetable oils, and suitable mixtures thereof. Polyethylene 

suitable*, , ' Ph r a " USCa,COm ^ SiU6nSOf * epreMWinveMio " ca "beinaform 

powder, or the Wee. Further, the compositions can be in a fonn suitable for use in 
transdermal devices. These formulations may be prepared, mining a compound 

via" , la! 0 ™"" (C °' 1,1,5 ' nVend0n ' " ^~^„y accept sa" thereof, 

comnou d? h " '° gether abOU, 5 "* » *» 10 - *. 

compound, to produce a cream or ointment having a desired consistency 

for me,., a ■ ^™™> &c * compositions of this invention can be in a fonn suitable 
for recta, admm.strat.on wherein the canier is a solid. It ia preferable that the mixture 
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forms unit dose suppositories. Suitable carriers include cocoa butter and other 
commonly used in the art Th^.m™ • . ut - oa ou ner and other materials 

' In tne a"- The suppositones may be conveniently formed bv first 

iskst uon w,th ^ ■— - — — » ~ *x - 

5 In addition to the aforementioned carrier ingredients th P nh^ • , 

formulations dp S frih»H ok - ^gradients, the pharmaceutical 

ormu ations descnbed above may include, as appropriate, one or more additional carrier 
ingredients such as diluents hnffc*™ * n ««umundi earner 

thickens in- ' ° nng agentS) binders ' surface-active agents 

thickeners, lubricants, preservatives (including anti-oxidants) and the like FuiT™ 
other adjuvants can be included to render the form„w • Furthermore, 

be.- found ,o e^3 UndS , a " d PhaimaCeU,iCal -W" * «• -emion have 

other bentgn or mahgnan. proliferative skin diseases, endo.oxic shock (and aaaociaT 
conditions such as laminitis and colic in horses! senr.v , ^oeiated 

^- ^ rses ^ se P tlc snock, ulcerative colitk rv^w,, 

atirerosc^a, neurogenic inflammation, pain, cough, rheumatoid JSTZL*. 
spondyhtis, tianspian, rejection and gnu! versus host disease, hype rseettio'n o 1 7 
ac.d, bacterial, fungal or viralinduced sepsis or septic shock infll , 

lTT h ,raPa,mKnt ' tUm ° UrgroMh - evasion of nonpa, 

,w - -naladtes that are amenable to annotation through inhibition of the PDB* 
aoenzyme and the suiting elevated cCAMP ,evels - by the adntim^ofT 

ST T °' inVCTti °"- Th = »™ "—a" t La 

tteatnten, T^* 00 " * at tea ™ e "' of mammals other than humatts is the 
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Further, as described above, the compound of this invention can be 
utilized in combination with other therapeutic compounds. In particular the 
combinations of the PDE4 inhibiting compound of this invention can be advantageously 
used in combination with i) Leukotriene receptor bioIyntheL 
inhibitors, or hi) M2/M3 antagonists. i°syntnesis 

ASSAYS DEMONSTRATING BIOLOGICAL ACTIVITY 

LPS AND FMLP-INDUCED TNF-a AND LTB 4 ASSAYS IN HUMAN WHOLE 

BLOOD 

t h f k- u Wh ° Ie bl °° d Pr ° VideS " Pr0tein and CeII " rich ndH « appropriate for the ' 
study of biochemical efficacy of anti-inflammatory compounds such as PDE4-selective 

T^a Ind^r" 8 ^" 1 ^ ^ bl00d ^ n0t C °" tain detec ^le levels of 
TNF-a and LTB 4 . Upon stimulation with LPS, activated monocytes express and secrete 

TNF-a up to 8 hours and plasma levels remain stable for 24 hours. Published studies 
have shown that inhibition of TNF-a by increasing intracellular cAMP via PDE4 

LTbITT^ "f 300 ^ adenylyl CyClaSC 2Ctivity ° CCUrS at the transcriptional level 
LTB 4 synthesis is also sensitive to levels of intracellular cAMP and can be completely 

inhibited by PDE4-selective inhibitors. As there is little LTB 4 produced during a 24 hour 
LPS stimulation of whole blood, an additional LPS stimulation followed by fMLP 
challenge of human whole blood is necessary for LTB 4 synthesis by activated 
neutrophils. Thus, by using the same blood sample, it is possible to evaluate the potency 
of a compound on two surrogate markers of PDE4 activity in the whole blood by the 
following procedure. 

Frcsh b '°°<' <"» collected in heparinized tubes by venipuncture from 
healthy human volunteers (male and female). These subjects had no apparent 

'"^Z°Z°TT S an ? ad not ,aken any NSAms for at least 4 ^ » 

DMtot ,Tr 3 qUOB bl<>0d J"***— «<* «»er %d. of vehicle 
(DMSO) or 2ML of test compound at varying concentrations for 15 minutes at 37°C This 
was ol owed by the addition of either IOmL vehicle (PBS) as blanks or IOmL LPS ' 

~o\n ™° U °"- #L " 263 ° I*'-' 0 -*" Co - * Lo». MO) from S c,„, 
added ^ (b,ank, ° r ,0 * L ° fLPS C^-L final concentration) was 

wuh ! ; k bl °° n d I <u,d ;r Ubl " ed f ° r 30 minuKS at 37 ° c Thc bl °° d — *» «*— Td 

w«h Cher 10ML of PBS (blank) or 10„L of fMLP (ImM fina. concentration #F . 3 506 
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(Sigma); diluted in 1% w/v BSA fin ppqy. *a i c 

w/v doa un rBb)) for 15 minutes at 37°C Thf> his^ « A i 

were centred a, 130tag for 10 minuKS . 4 „ c „ obtajn ^ 
plasma was mixed with 200/i.T mMh,„ni f aliquot of 

above. The supernal 2 tZ* for l™7 PreClpi,ati0 '' » d - 
5 ««n 4 US '" 8 enzyme iD ™™oa«ay kit 

o ogy, Ptne Brook, NJ) according to manufacturer's procedure. The IC 50 vaJues 
of Examples 1-36 generally ranged from 0.01 pM to 20 pM. 

10 

ANTI-ALLERGIC ACTIVITY Ztf VIVO 

n*# t h „ C ° mP0UndS ° f inVention hav e been tested.for effects on an IgE- 
rcechated allege pulmonary inflammation induced by inhalation of antigen by Ltized 
guinea Plgs Guinea pigs were initially sensitized to ovalbumin under mfld 
cyclophosphamide-induced immunosuppression, by intraperitoneal injection of antinen in 
15 combinations with aluminum hydroxide and pertussis vaccine. Booster doses f Xn 

zjn. t four weeks iater - At six weeks - animais — ^nen g r;L 

h Z , While ^ C0V6r ° f 3n ^P-toneally administered anti- 

histamine agent (mepyramine). After a further 48h, bronchia, alveolar lavages ffi AU> 

--^nted. The ,ungs were also removed for histological examination for 
inflammatory damage. Administration of compounds of the Examples (0 001-lCWk, 
•P. or p.o.), up to three times during the 48h following antigen chalng , Z loT 

leukocytes. There was also less inflammatory damage in the lungs of animals treated 
15 with compounds of the Examples. nimais treated 

SPA BASED PDE ACTIVITY ASSAY PROTOCOL 

r AN^p •„ C ° mpOUnds Which inhibit hydrolysis of cAMP to AMP by the tvne IV 
cAMP- Speciflc ^phospHodiesterases were screened in a 96-well plate format Allows 

dmso), ^:;^z^ztz te : compound (disso,ved * ^ 

(CAMP, lOOnMto^M), 10n^^^ 

reaction was initiated by the addition of lOmL of human recombinant PDE4 fthe am™ . 

was controlled so that -10% product was formed in lOmin \ ThZlt 

after 1 Omin. by the addition of lm g of PDE ^>T k TT St ° PPed 

lmg ° f PDE - sp A beads (Amersham Pharmacia Biotech, 
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Inc., Piscary, NJ). The product AMP generated was quantified on a Wallac 
Microbe*® 96-wel, ptate counter (EG&G Wallac Co., Oaithereburg, MD) The sistal in 
.he absence of enzyme was defined as the background. 100% activity was detoe Zft 
stgnal detected in the presence of enzyme and DMSO with the backL, h T 
■ Percen^ofinhibitionwascalculatedaccordingl, K^^Z^S^ 

■- The IC50 values of Examples 1-36 were determined with lOOrtMcAMP 

Examples 1-36 generally ranged from 0.05nm to 200nm. 

™* h , I"' MampleS ,hM foUow 315 i"' 6 "^ «« ^ illustration of certain 
preferred embody of the invention and no limitation of the invention is irn pli ed 

Unless specifically stated otherwise, the experimental procedures were 
performed under the following conditions. AJ1 operations were carried out at" 
ambtent temperature - that is, a, a temperature .„ the range of (g-^C. EvaporeZ , 
-Went waa canted out using a rota^ evaporator under reduced pressure (600- 
4000paacals: 4.5-30mm. Kg) with a bam temperature of up to «rc. The course of 
reac tons was followed by thin layer chromatography (TLC) and reaction umeTL given 
for llustratton o„,y. Melting points are uncorrected and V mdica.es decompo IZ 2 
nre tmg pomts given are those obtained for the materials prepared as desert 

p~„rr? su " in isoiation of "™ wi,b differem ™><>°s **- — 

sneer™,.*, ' eCl,n " ,USS ' ^ ™» spectrometry, nuclear magnetic resonance (NMR) 
^ectromeny or mtcroanalytical data. Yield* are given for illustration only Whenriven 
" in f °™ ° f «» «*- for major diagnosdc protons, £veT 3 

300^ ^ relMiVe *° — "Wl- OMS) - interna, standaro deteZe^a. 
300MHz, 400MHz or 500MHz using the indicated solvent. Conventional abbreZon 

the !, tf ar ° matk SiEnai - ChemiCal ha « ** -ual meanings. 

t Z rev,ation : , ave also been used: v ( ~ " ^ ^4 

pou. ), rep (melfing p 0 ,„,), L (li,er( s )), mL (milliliters), g (gramfs)), mg (milligramsfs)) 
mol (moles), mmol (millimoles), eq (equivalent(s)). Wnlhgrams(s)), 
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Methods of Synthesis 



The compounds of Formula (I) of the present invention can be prepared 
according to the synthetic routes outlined in Schemes 1 to 3 below and h f JT"* 
methods described therein. It is obvious to one ^^^^7" ^ 
compounds bearing stereogenic centers, such as VH, XHI to XVUoZTl or 

:^:XcT r, ia> can be accompushed * « - 

7^1^ 3 h ° f f0nnati ° n salt pmpared 

I Z T 1 P a Chiral ° r b3Se - ^tituents are the same as 

Formula (I) except where defined otherwise. It is apparent that RP is readily 

ubXTr COmPOU " dS ° f thiS inVend ° n * appropLy 
substituted alkyl pyridylacetate reactant. PPropnatejy 



Scheme 1 



tt^oJe H as pre.en.ad ,„ Scheme 1 below. Addiuon of a m e,a,a tKi .Mazole prepared 
by reg^ec,,^ n,e«alauoo of rhiazole II with a base such as n-botyHithiun, "L 
solvent such as ether nr tmf ttt •_. v uum ln a suitable 

-thecor^^ 

an appropriate halogenatmg reagent, such as thionyl 

solvent such as dichloromethane or toluene. Allegation of the anion derived from 
deprotonauon of an alley! p yridylacetate with an fc J^T sodium 

or pota Sslum bis(trimethylsilyl)amide, with the halide V in «. . ■ 
such as THF and/or HMPAr u ,T appropriate organic solvent 

i. k , 7 (hexamethylphosphoramide), provides the ester VI Ester VI 

» decarboxylated by one of several methods to give the pyridine VH 

sodium hydro J! 0 : alwt/T ^ " * ^ «* - 

or ethanoLd THF foil h k " ^ 0 ^ nic so] -" ts . «"* as methanol 

ethanol and THF, followed by acidification of the intermediate carboxylic acid with 
mineral acid, such a hydrochloric acid, provides VII. Alternatively healgTe 
carboxyhc acid in an organic solvent such as dimethylsulfoxide proves y n 

organic a , H * ^ for e * am P^ by treating with an 

organic acid such as trifluoroarptir- ;« „ , g IU1 an 

mnuoroaceuc acid in an organic solvent such a dichloromethane (if 
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« 

P = 2-(trimethylsilyl)ethoxymethoxy), affords the pyridines of Formula la nf * 
invention. Reaction of la with 9n „ v -.- • formula la of the present 

eacuon ot la with an oxidizing agent, such as m-CPBA (meta- 

chioroperoxybenzoic acid) or MMPP (monoperoxyphthalic acid, magnesium salt) 
provides the A'-oxides of FormuJa I nf tht> nr * *■ . ""gnesium salt) 

VII as described above forTfoUow d K 7 """""^ « 
I of tine p rcS en, invention " ° Pm '° CUOn ^ " ° f « 

Scheme 1 



OR 2 

JIJ 



R 



W M 

0^ c ° 2r5 

M = U, Na, K 
K 5 = C^alkyl 



R3l 



X~R< 



OP 



R'O 



II 



CHO n-BuLi 

(P - alcohol protecting 
group) 




R O, 




y-R 4 



VI 



R 1 0 




OR 2 



R'O 





y-R 4 



VII 



R'O 




Scheme 2 
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alkyi pyridylacetate #-oxide with an appropriate base, such as lithium, sodium or 
potassium bMtrimetny ls n y I)amide, with me secondar, hahde V in an appropriate organic 
solvent such as THF and/or HMPA, provides the ester Vm. Decarboxylation and 

™™ " 1 Pr ° Vide! ° f Fo ™'° ' - P-n. 



Scheme 2 




M 



V Y = Br, CI 



..Q^CO^ 



M = Li, Na, K 
R 5 = C 1w ,aIkyl 




VIII 



Scheme 3 

The thiazole tertiary alcohols of Formula I may also be prepared in a 
muhr-stet .sequence from the requisite dialkoxyaldehyde III and an appropriately 
suhsnmted dnazole IX as presented in Scheme 3 below via the intermLcy of I 

thia^ole IX m a surtabl. solvent such as ether or THF, to HI provides secondary alcohol 
X. Converse of X into the conesponding secondary chloride or bromide XI is 
accomphahed by reaction with an appropriate halogenadng reage „ t , such as Urionyl 

o ~l * " SUCh SS «— • a-propylethylamine 

or brethylamtne, .» an organic solvent such as dichloromethane or toluene. AUcylation of 

Ure anton denved from deprotonation o, an alKyl pyridylacetate with an appropriable 

such aa hthium, aodium or potassium bis(.rimemy, sU y„amide. „,th the 

appropriate organic solvent such as THF and/or HMPA. provides the ester XII Ester XII 

■s decarboxylated aa described in Scheme 1 above to give Xm. Remova! o, the ySS 

protecttng group by reaction of Xm with an acid, such as hydrochloric acid orp- 

toluenesulfonic acid, provides aldehyde XIV. Treatment of aldehyde X!V with a 

nncleophilic reagent, such as an organolithium, organocerium or Orignard roagen, in an 

organtc solvent, anch as ether or THF, provides the seconda^ a.cohofxv. OxidanZf 
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k X el W e XVI ^ " mangan6Se ^ * by Sw ™ ~ n, affords 
ketone XVI. Further reaction of ketone XVI with a second nucleoohiKr r 
an organolithium oreanoceri,,™ „ • . nucJeophjhc reagent, such as 

. r t4 •„ ° rgan ° Cenum or Gn S™d reagent, in an organic solvent such as eth.r 
or THF, prov,des the pyridines of Formula la of the present invention Z 7 .7 
with an oxidizing agent such as m ppr a K*unJ invention. Reaction of la - 

s aewii, sucn as m-CPBA or MMPP provides rhp M nv ;^ c r. 
of the present invention. Provides the W-oxides of Formula I 

Scheme 3 



N^,S OR 2 

j IX ^^V^ 



R O 



ksJL n-BuLi £1/ 

CHO N -< 

o 



OH 
O 




C °2 R 



M = Li, Na, K 
R 5 =C twl aJkyJ 



OR* 





M=Li t Cea 2t MgX 



XIV 



HO R 3 
XV 



O 



XVI 



R'O 



R M 



M=Li, CeQ 2t MgX 




R^ 




la 
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Examples 1-36 



Examples 1-36 are summarized in the table *be] 



ow: 
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Example 


Rl 


R2 


R3 


R4 


Pyridine 


n 


31 


CHF 2 


c-but 


CF 3 


CF 3 


3-Pyr 


J 


32 


CHF 2 


c-but 


CF 3 


CF 3 


2-Pyr 


1 


33 


CHF2 


c-pr 


CH 3 


CH 3 


4-Pyr 


1 


34 


CHF 2 


c-pr 


CF 3 


CF 3 


3-Pyr 


J 


35 


CHF 2 


c-pr . 


CF 3 


CF 3 


3-Pyr 


1 


36 


CHF 2 


c-pr 


CF 3 


CF 3 


3-Pyr 


1 



In the table above, "c-but" represents cyclobutyl, "c-pr" represents 
cyclopropyl, "c-pent" represents cyclopentyl, »c-Hex" represents cyclohexyl, "4-EtPh" 
represents 4-ethylphenyl, "4-FPh" represents 4-fluorophenyl, "Ph" represents phenyl 
Pyr" represents pyridyl, "2-(5-Br)Pyr" represents 2-(5-bromo) P yridyl, and "3-(6-Br)Pyr" 
represents 3-(6-bromo)pyridy]. 

Examples 

All examples are mixtures of stereoisomers, either racemic mixtures 
(indicated as (±)) or racemic mixtures of diastereomers (indicated as (±/±)) unless stated 
otherwise. In those cases in which the stereoisomers have been separated, they are so 
indicated by Enantiomer 1 , 2 etc. or Diastereomer 1 , 2 etc. 

Preparation of Intermediates 



INTERMEDIATE 1 

(±)-4-{2-t3,4-BIS(DIFLUOROMETHOXY)PHENYL]-2-[5-(2- 
FORMYL)THIAZOLYL]ETHYL}PYRIDINE 



F 2 HCO 



OCHF 2 




CHO 
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Step 1: 2-a3-Dioxan-?. Y lM 1 in ::g i £ 



d TsOH / 1 00 m "> k 2 - f °nnyIthiazoIe (lOg, 88mmoI), 1,3-propanediol ( 8m L) and 
P-TsOH (lOOmg) m benzene (llOmL) was heated at reflux temperature for 15h with 
removal of water using a Dea^Stark apparatus. The mixture was cooled to room 
temperature and washed twice with sat. a q . NaHC0 3 , twice with water and concentrated 

as h : ~ ;rr c — f ™ — * — ^ ■ 



Step 2: (±)-3 1 4-Ri s£ difluoromethoxv>phenyl-5- f 7.-n 3^dioxan Z^mm^osr^ 

at 65°C was ad^ I ""f™ " ""^ (37 2mL ° f * S ° luti ° n in heXane ' 93m ™D 
at -65 C was added a solutton of 2-(l,3-dioxan-2-yl)thia Z ole from Step 1 (17 6 g 

6 5 T^rr° u ; et H er T 1 ^ over 3omin ' raaintaining *■ ^ at 

65 to -70 C. After a further 20min, 3,4-bis(difluoromethoxy)benzaldehyde (22 l g 
TO^f ^7;; h ^ OUS ether(150mL >- s ^over30min. The mixture was stLd at 
~ NH4C1 ^ ^ The flowed to 

IZ^ZsoTT ^ Partiti ° ned ^ ^ The 'ay- 

was dned (M S o 4) and concentrated . F]ash chrom Qf the * 

ethyl acetate/hexane 2:1) provided M T d-Rio/vm . v s J ' 

2vmth; a ™i i i - ; P (±) - 3 ' 4 - B,s ( dlflu °romethox y )phenyl-5-[2-(l,3-dioxan- 
2-yl)]thiazolylcarbinol as a yellow syrup (18.4g). 

Step 3: (±)-4-/?-f3.4-R, g /H,f 1 „ ^ ethnxvV h . T , Y , T 0 r5 
vl))thiazoly nethvl }p yriHir,^ 

To a solution of pyridine (10.7mL, 132mmol) in toluene (125mL) at 0°C 

Z^Z added thionyl bromide (5J2mL ' 66mmo]) - the — *« -~ 

st rred at this temperature for lOmin. To this mixture was slowly added, over lOmin a 
from step 2 (18 g, 44mmol) in toluene (75mL). The mixture was stirred at 0°C for 45min 

trough a pad of s.hca gel pre-wetted with ethyl acetate. The solids were washed with 
e%l acetate and filtered as well. The combined filtrates were concentrated at a baT 
temperature <40°C to provxde the crude bromide that was used immediately 

n*n n „ TOaSO]Ut, ° nofe *y 14 -Py rid y'^etate(26.9mL ) 176mmol)inTHF 
(250mL) and HMPA (30.6mL, 176mmol) at 0°C was added sodium 

^(tnmethylsilyOamide (176mL of a 1M solution in THF, 176mmol). The resulting 
-xture was stirred for 45min and then a THF (140mL) solution of the bromide P r pared 
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above was added over 20min and then stirred for 15h at 25°C Th P „ 

poured into sat. NH.C1 ("SOfW i o a stirred mixture was 

• ixi^ci ooomL) and extracted twice with ethvl ac fi t a ^ -n, 
orgamcs were washed successively with water mn h 7 C ° mbined 
concentrated to give a thick oil Th T ™' ' ^ (MgS ° 4) and 

THF/MeOH/ 1 N NaOH ^2 1 • 1 1L) and^th ^ diSS ° 1Ved " * ° f 
voladles were remove! In me roto T" *" * fOT lh ' The 

slowly added, bring" th 1 o a ^ ^ ^ ^ ta 1N was 

with ethyl ac tate an * ^ ^ ~« *~ «mes 

' J me combined orgamcs were washed with water nyt h • j 

(MgSO.) and concerned. Hash chromatography of the residue ^ 
acetate/ethanol 95:5) provided M-4-|2-r3 4 Bi.M n [ ' gS); e ' M 

THF (200mL, was heated a, reflux for 2 ™ ' 2N HCi (,50mL > » 

diluted with water (500mL) and I ! Th » """^ ™ C °° led ,0 room ""tpemture, 
HaOH. tTte mixture ^ ^ * " " "* ""^ * UM 
washed with water (2X), bnne dried M^O , ^ *" 
of ^residue (8il iea gel; eAyI t C ™~ HaSh 

THIAZOLE J 
./=\ 




To a solution of thiazole fSo i\ . 

0 slow,y added over 5min ,,-BuLi (4^ £ ^ 31 " 78 ° C 

resulting mixture was stirred for 20 m ^ «1 ^ ** ™e 

tirred for 20mm and then acetone (5.6mL, 76.4mmo,) was slowly 
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added. After 25min, the mixture was poured into 25% aq. NH4OAC and the resulting 
mixture was extracted with ethyl acetate (5X). The combined organics were washed with 
brine, dried (MgS0 4 ) and concentrated. The residual oil (8.9g) was used as such in the 
next reaction. 

Step 2: 2-( l~Methvl-l- K2-trimethvlsiIvlethoxv^methoxv1ethvnthiazole 

To a solution of the alcohol 2-t(l-Hydroxy-l-methyl)ethyl]thiazole from 
Step 1 (8.9g, 59mmol) and Hunig's base (26mL, 148mmol) in dichloromethane (75mL) 
at room temperature was added 2-(trimethylsilyl)ethoxymethyl chloride (12.5mL, 
70.8mmol). The resulting solution was stirred at room temperature for lh, at 50°C for 
3.5h and finally at room temperature for 15h. The mixture was poured into 25% aq. > 
NHUOAc (200mL) and the resulting mixture was extracted with ethyl acetate (3X). The 
combined organics were washed with brine, dried (MgS0 4 ) and concentrated. Flash 
chromatography of the residue (silica gel; hexane/ethyl acetate 9:1) provided the 2-{ 1- 
Methyl-1 -[(2-trimethylsilylethoxy)methoxy]ethyl } thiazole product as a yellow liquid 
(9.6g). 

THIAZOLE 2 
2-{ l-TRIFLUOROMETHYL-l-[(2-^^ 
TRIFLUOROETHYL } THIAZOLE 




CF 3 

Step 1: 2^r(l-Hvdroxv~l -trifluoromethvn-2.2.2-trifluoroethvl1thiazole 

To a solution of n-BuLi (425mL of a 1.3M solution in hexane, 552mmol) 
in anhydrous ether (400mL) at -78°C was slowly added over 45min a solution of thiazole 
(42.7g, 502mmol) in anhydrous ether (400mL). The resulting mixture was stirred for 
15min and then hexafluoroacetone was bubbled into the mixture for 30min with the bath 
temperature maintained between -60 to -70°C. The mixture was allowed to warm to 
room temperature and then poured into 25% aq. NH4OAC. The resulting mixture was 
extracted with ether and then the aqueous phase was acidified to ~pH 4 with cone. HC1. 
The aqueous phase was extracted with ether (2X). The combined organics were washed 
with brine, dried (Na 2 S0 4 ) and concentrated at <40°C. The residual liquid was distilled 
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at -10 mm/Hg and the fractions distilling from 50 to 100°C was collected The 7 m 

a hquid and used as such in the next reaction. § obtained as 

Step 2: 2d ^^gi^^ 

tnfluoroethv.},h. a ^.- u 2&&±J*Llz 

To a solution of the alcohol from SteD 1 (Q^ 0 « 1m ,x 

(I33-U in dicniorotnethane L~ ' ^ ^ 

(u,meth y , s i lyl) e lho x ym e tbyl cMoride (88mL , 497 

solution was stincd at room temoerature f„ r lit. n. '"erosutong 
«he„ was pouced into 25% ao. ~ ( 50 0m T, £ T™ **" WL) 

aqueous phaae was exacted wTefter 2t h , "™ " d 

dried (Na 2 SO,) and concentred R, I' ^ "'S^ ^ Washel1 with 

u-^J , co " ce ntrated. Hash chromatograph y of the residue (silica .el- 
hexane/ethyl acetate 95:5 to 9:!) provided 2-( I -Trifluor„ m e,h y ]. H(2 - 
~si.yle«.ox y)lMtho , y] .«, 2 . wflnol ^ yJ )thia2o]e m a ^ ^ ^ 

THIAZOLE 3 

2-{ l-TRIFLUOROMETHYL-l-[(2- 

TRIMETHYI^ILYLETHOX Y)METHOX YJETHYL } TKTAZOLE 




25 



30 



Ste p 1: 2-rri-Hy rtm ^trifluomm*^ 

To a solution of n-BuLi (107mL nf p. l o \/t o~i • . 
in anhydrous ether UOOmLl at 78 , M S ° lutl0n ,n hexane > 129mmoI) 

117mmon- tner(IOOmL ) at - 78 Cwas slowly added a solution of thiazole (10 B 
i i /mmol) m anhydrous ether ( I nnmT \ tu »<»^uie uug, 

then 1 1 . twr, (lOOmL). The resulting mixture was stirred for 20min and 

then 1,1,1-tnfluoroacetone (12.5mL, 140mmol) was added over Smir, Th. 
stirred for 1 h at -7S °r t u . The mixtu re was 

iur n at -/« c and then allowed to warm for 15min <i*t » n Mtr ™ 

and the phases were senary tk q - NH4Ci was add ed 

P were separated. The aqueous phase was acidified to ~pH 1 with 6NT hp, 

; ;™ t£d ^ ether " ^ C — -P- -e washed Jm nn^ed 
reaction ^ ^ «*" ™ — as such in the net 
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S te p2:2- { 1-T^ 

To a solution of the alcohol 2-[(l-Hydroxy-l- 
tnfluororneth y l)e fty , ]thjazole from Step , (3g> „ ^ fa ^ 

^1 T (17 ° m8 ' 16 - 7mm0l) in ^ ^ ^ - - surred 

chlo I 2™2 m T ratUr : 15min ^ ^ ^thoxy.ethyl 
cnlonde (2.7mL, 1 5.2mmol) was added over 5min. The resulting solution was stirred at 
room temperature for In and then cooled to 0°C 25% aa NH O A. Z* 

mixture was diluted with ether (300mU Th! h ^ ^ ^ 

etner (JOOmL). The phases were separated and the organic 

phase was washed with water r*nn ti,» ~ . . wgamc 

, . , (4X) - The comt »ned aqueous were re-extracted with ether 

The combmedorganics were washed with brine, dried (Na 2 S0 4 ) and concentrated Ha h 
c^omatography of the residue (silica gel; hexane/ethyl acetate 85:15 to 4:1) P ^ded 2 
1-Tnfluoromethyl-^^ > < 



THIAZOLE 4 
/=\ . 




Step 1: 2-rn-Hvdroxy) p Y rlobutvnthi a7 nU 

To a solution of *-BuLi (36mL of a 2.5M solution in hexane 90mmol) in 
nhydrous ether (lOOmL) at -78°C was slowly added a solution of thiazole 6 sTg 
74.6mmol) ,» anhydrous ether (60mL). The resulting mixture was stirred for In and then 
cyclobutanone (10.4g, 148mmol) in ether (20mL) was added over 5min The mixtu j 

si;: r; ;; r 2h at - 78 ° c and then sat - aq - - — - ^ :r 

separated. The aqueous phase was extracted with ethyl acetate (3X) and the combined 
organ.cs were washed with water, brine, dried (MgS0 4 ) and concentrated. H h 
chromatography of the residue (silica gel; hexane/ethyl acetate 4: 1 to 7:3) provided 2-[(l 
Hydroxy)cyclobutyl]thiazole (5 g). piuvmea z [(L- 

1 C5e 32mmon T r H ^ °T f 1116 ^^-^y^obutyljthiazole from Step 

(5g, 32mmoI) and Humg's base (10.4mL, 60mmol) in dich.oromethane (lOOmL) at 0>C 
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was added 2-(,n me ,h yls i, y , )ethoxymethy , cnloride {6 ^ 36 
«**« was stined a. 0"C for ,h, was heated a. refta temperaturc J, 
was sdrred a, roon, t e m pera tU re for I5h . S a«. a,. NHtCl wL added and l^JZ* 
mixture was extracted with dichloromethane f330 Th. u- . atne suiting 
c ^^njuromeinane (JX). The combined oreanics wer? «, a ci,^ 

(silica ge , dichloromethane to d 1C hIoromethane/ethyl acetate 95:5) provided 2-{ l-f( 2 
Tnmethylsxlylethox^methoxyJcyclobutynthiazoleCZg). " 

THIAZOLE 5 

10 2 -^-[(2-TRIMETHYW ILY ^ T H0XY)METH0XY]CYCWHEXYI. )ra i A Z01 £ 



15 



20 



25 




30 



Step 1: 2-rd-HvdroxvV Y plohexvnthi a7 ni < » 

To a solution of n-BuLi (22mL of a 2.5M solution in hexane, 55mmol) in 
anhydrous ether (60mL) at -78°C was slowly added a solution of thiazole (3 9^ 
46nunol) ,n anhydrous ether (30mL). The resulting mixture was stirred fo lh and then 
cyclohexanone (9.6mL, 93mmol) in ether (25mL) was added over 5min The nltl 

™^ at t and then sat - - »™ - — - - p-™ 

separated. The aqueous phase was extracted with ethyl acetate (3X) and the combined 
organic* were washed with water, brine, dried (M g S0 4 ) and concentrated Fla&h 
chromatography of the residue (silica gel; hexane/ethyl acetate 4:1 to 7:3) prided the 2- 
[(l-Hydroxy)cyclohexyl]thiazole compound (5.8g). 

SigE ^l-^-Trime-thyl^^^ 

i ( 5 ,g, n^^ZTui « 1 - H r T yc,ohexy,]twazok from 

,. Ig S base <- 14m L. 67mmol).in dichloromethane (100mO at n°r 

was added 2-( trim e % , s , ly0 e t hox ym e,„ yI e„,o ri de W 36.7™.,. C2i 

brine dried (MaSoTT 11,6 comb ' ned ^« we,e washed with wa K r, 

bnne, dned (MgS0 4 ) and concerned. Hash ehromatography of .he residue (silica gel ; 
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hexane/ethyl acetate 7:3) provided 2-{ l-[(2- 
Trimethylsilyl e thpxy)methoxy]cyclohexyl Jthiazole (8g). 



ALDEHYDE 1 

3-CYCLOPROPYLOXY-4-DIFLUOROMETHOXYBENZALDEHYDE 



F 2 HCO^X 



CHO 



Step 1: 3-(2-rhloro)ethox y -4 -diflu oromethnv Y ^-'^hTr1r 

40Q m n , u A ° f 3 - hydr ° x y- 4 - difluor o^hoxybenzaldehyde (77 g 

40^00, l-b^o-2-phloroethane (176 g, 1.23 mo ,) and Cs 2 C0 3 (146 , 44 9mmo l) in 
DMF(2L)wasstirredat70 o Cfor3handat55°Cforl5h Th. ■> ™ m oi)m 

;r: r was " wi,h e%i < 2x > - *• 

washed water, dried <Na jS 0 4 ) and concentmted. Hash chmmatogm P hy ft 
es.due (s.hca gel; hexa„e,e,hyl acetate 4: I to 7:3) provided the 3-C-Slo J,eloxv 4 
mfluoromethoxybenzaldehyde compound (87 g). " l ' moK, * tl,0;I >'- 4 - 

To a solution of the aldehyde 3.(2-ChIom)ethoxy-4- 
dtfluoromethoxybenzaldehyde from Step 1 ( 87 g. 347mmol) in THF ( 1L) and MeOH 
200mL, a, 0'C was added NaBH, (15.7 g . 416mmo„ in 4 portions over 2«„ The 

carefully added over iomin - The - z 

«Lte th """T ***** b *— 25% "* ^c (1L) and efty 

acetate (1L) and the aqueous layer was extracted with ethyl acetate (2X) The combinL 
organ.es were washed with brine, dried (Na.SO.) and concentrated 

KOmL «n T n "* diSS ° ,Ved dichto °™»>"™ <"-) and 2,6-lutidine 

ZT m ,f ' C0 °' ed " ^ iM ba ' h ' Tri -0P-Pyl^y> tnflate (102mL 
Ml™* was slowly added and after addition was complete, the mixtitre ^ 8thred at 
mom temperature for 2h. A second aliquot of trtisopropylsily, triflate (,6ml!) w^ 
and the mtxtum was stioed for 15h. The mixtum was cooled to 0°C and 
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™ yI ^ 98:2 10 95:5) provided fte 3 - 2 ^~jC 8 ; h 

fxupyisiiyjoxy^methylbenzene, from Sten 2/^1 ?4„ qaq 
> 3.03mo„ and B u<NHS o 4 (1 02 s , 3a^^ fl ^T* '°™ ~ 
4.5h. The mixture was ™m ,„ oenzene (1.3L) was heated a! 65°C for 

NftOAc o«J! tL! T temPeratUre Md WaS partiU °- a with 25% ao 

in diehiorometnane (I L)tX« e" if ^ °" ™ 

ice hath. Triisopropylsilyl inflate fo Sm , « , 454mn >°» «d eooled in an 

was compiete, the mLure 1^ ^7^^ ^ ^ ^ 
cooled to 0°C and sat aq NaHCO ^rw ^ The ""^ was 

NH.OAC (500mL) were add^ and't *" ^ ^ "* 25% «* 

combi^A aqU60US layer was extracted with ether «23n T h 

combined orgamcs were washed with brine, dried (Na,SO . anH , } " 
chromatography of the residue (silica gel- hex Je/^ co ^entrated. F,as h 

Ethenyloxy-4-difluoromethoxv 1 rtri ^ * 98:2 * 95:5) provided 3 " 

romethoxy-l-(tn. S opropyl Sl lyloxy)methylben2ene(67g). 

chloroiodomethane (78biL 1 07mnn ; w- u, 179m mol) and 

, » " ■ k>oini_, i.u/moJ) m dichloromethane <*I i at <;or , , „ 

added diethyl zinc ( 3 5mL, SSTmmo!) h 5mL f£ " 5 C ( ' C = b ^ - 

tntema. temperature was maintained at <20-C TZ ZZ J * ° 

mixture was stirred for 1 "™i n ...... . l,on was complete, the 

continued for a Z£i ft Th C0 °" ng ^ " a " d -*» ™ 

<2mL, was adde^e l^^"^ *" re - C °°' ed '° 5 °° ^ b **> - MeOH 
finaUy, the addi^ h HO ^ ^ T" " ^ ™ »- «* 
and water ( 500ml.>. The aj^r^ ^ZT-ZT" HL> 
combined organic* were wlhed with" h ^ ^SO ^ ^ °* " 

, uuca UNa 2 bU 4 ) and concentrated. Flash 
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chromatography of the re S1 due (silica gei; hexane/ethyl acetate 98:2 to 95:5) provided 3- 
Cyclopro Py lox y ^-cUfluorometho X y-l-(triiso P ro Py lsil y lox y ) me thy]ben 2 ene(71 g ). 

Step 5: 3-C y clop r op v l ox V - 4. dif luoro m pfhnvY h en Z vI al^hnl 

To a solution of the silyl ether, S-Cyclopropyloxy-^difluoromethoxy-l- 
(tmsopropylsUyloxyWhylbenzene, from Step 4 (70g, 179mmol) in THF (700mL) at 
room temperature was added TBAF (215mL of a 1M solution in THF, 2 15mmo l) and the 

- stirred for 17h. The mixture was partitioned between 25% ao. 

a^lxT tT ^ (1L) ^ ^ aqUCOUS l3yer W3S 6XtraCted 

acetate (2X). The combmed organics were washed with brine, dried (Na 2 S0 4 ) and 

concentrated^ Flash chromatography of the residue (silica gel; hexane/ethyl acetate 3 2 to 
1:1) provded the 3-Cyclopro P yloxy-4-difluoromethox y ben Zy , alcohol compound (41g) 

Step 6: 3-Cvclopropy1o xy-4 - flif luorom e fhovY h en 2 aldehvH P . 

To a solution of the 3-Cyclopropyloxy-4-difluoromethoxybenzyl alcohol 
from Step 5 (41g, 179mmol) in dichloromethane (1.2 L) was added MnO z (220 g 
Z15mol) in four portions over 2 days. When TLC indicated the reaction was complete 

M<ZT h ^ T" CthyI 3Cetate "* filtered thr ° Ugh Ce,ite@ ~e Lm' 
Aldnch Chermcal Company, Inc., Milwaukee, Wisconsin), washing extensively with a 

success.cn of ethyl acetate, dichloromethane, EtOH and toluene. The combined filtrates 
~~. H h chromatography Qf ^ regidue (smca ^ -es 

3. to 7.3) proved the 3-Cyclopropy,oxy-4-difluoromethox y benzaldehyde compound 
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EXAMPLE 1 




(±)^-{2-[3,4-BIS(DIFLUOROMETHOXY)PHENYL]-2-{5-[2.(l-HYDROXY-l- 
METHYL)ETHYL] THIAZOLYL } ETHYL } PYRIDINE N-OXIDE 

Example 1 was prepared by the following procedure: 

Step 1 : (±)-3.4-Bis<'difl uoromethnxv') D henvl-5-l 2-f l-methvl-1 -f( 7- 

trimethylsilvlethoxvtmeth oxvlethvnthiazolvlcarhinnl 

To a solution of «-BuLi (5.6mL of a 2.5M solution in hexane, 14mmol) in 
anhydrous ether (50mL) at -78°C was added a solution of Thiazole 1 (3.8g, 14mmol) in 
anhydrous ether (30mL). After 70min, a solution of 3,4- 

bis(difluoromethoxy)ben 2 aldehyde (2.8g, 11.7mmol) in anhydrous ether (20mL) was 
added. The resulting mixture was stirred at -78°C for 2.5h and then sat. aq. NH4CI was 
added. The mixture was allowed to warm to room temperature and then partitioned with 
ethyl acetate and water. The aqueous phase was extracted with ethyl acetate (3X) and the 
combined organics were washed with water, brine, dried (MgS0 4 ) and concentrated. 
Flash chromatography of the residue (silica gel; hexane/ethyl acetate 4:1 to 7:3) provided 
the (±)-3,4-Bis(difluoromethoxy)phenyl-5-{2-(l-methy]-l-[(2- 
trimethylsilylethoxy)methoxy]ethyl }thiazolylcarbinol product (3.85g). 

Step 2: (±)-4-{ 2-r3,4-Ris(difluoromet h oxvmhenvll-2-r5-(2-( 1 -methyl- l-fr2- 
trimethylsilvlethoxv-tmeth oxvlethvnthiazolvllethvnp YriHin^ 

To a solution of Hunig's base (1.7mL, 9.8mmol) in toluene (8mL) at 0°C 
was slowly added thiony] chloride (0.35mL, 4.8mmol) and the resulting mixture was 
stirred at this temperature for 5min. To this mixture was slowly added a solution of (±)- 
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3 ,4-bis(di fl uoromethoxy)phen yl-5 - { 2-( 1 -methyl- 1 - [(2- 

trimethylsilylethoxy)methoxy]ethy]}thiazolylcarbinol from Step 1 (1.6g, 3.2mmol) in 
toJuene (lOmL). The mixture was stirred at 0°C for 45min and then mixture was filtered 
through a pad of silica gel pre-wetted with ether, eluting with ether/hexane (4:1). The 
filtrate was concentrated to provide the crude chloride that was used immediately, 

TO a solution of ethyl 4-pyridylacetate (2.12g, 12.8mmol) in THF (20mL) 
and HMPA (2.2mL, 12.6mmol) at room temperature was added sodium 
bis(trimethylsilyl)amide (12.7mL of a 1M solution in THF, 12.7mmol). The resulting 
mixture was stirred for 30min and then a THF (lOmL) solution of the crude chloride 
prepared above was added and then stirred for 15h at.25°C. Sat. aq. NH4CI was added, 
the layers were separated and the aqueous phase was extracted with ethyl acetate (3X). 
The combined organics were washed successively with water (3X), brine, dried (MgSQ 4 ) 
and concentrated to give a thick oil. 

This material was dissolved in a mixture of THF/MeOH/water (2:2: 1 , 
20mL), LiOH (1.5g) was added and the mixture was heated at reflux for 1 .5h. IN HC1 
was slowly added, bringing the P H to approximately 6. The mixture was extracted three 
times with ethyl acetate and the combined organics were washed with water, brine, dried 
(MgS0 4 ) and concentrated. Flash chromatography of the residue (silica gel; ethyl ' 
acetate/hexane 4:1) provided the (±)-4-{2-[3,4-Bis(difluoromethoxy) P henyli-2-[5-(2-(l- 

methyl-l-[(2-trimethylsilylethoxy)methoxy]ethyl)thia 2 olyl]eth y l}pyridine product as an 
oil (745mg). 

Step 3: (±)-4-{2-r3,4-Bis(diflnoro m ethoxyV henvn-2-rS-f 7.- (l-hvdroxv-1 - 
methyl 1eth y nthiazol yl ]gth vl ) p vri rW. 

To a solution of the protected alcohol from Step 2 (722mg, 1.23mmol) in 
dichloromethane (20mL) was added TFA (3.8mL, 49.3mmol) and the mixture was stirred 
at 0°C for 2.5h. Sat. aq. NH4OAC was added and the mixture was extracted with ethyl 
acetate (3X). The combined organics were washed with water, brine, dried (MgSQ 4 ) and 
concentrated. Flash chromatography of the residue (silica gel; ethyl acetate) provided the 
(±)-4- { 2-[3 ,4-B is(di fl uoromethoxy)phen yl]-2- [5-(2-( 1 -hydroxy- 1 - 
methyl)ethyl)thia2olyl]ethyl } pyridine as an oil (394mg).. 

Step 4: f±)-4-{ 2-r3,4-Bisfdifluorome.fho x vk>henviy?.-r5-(2-f 1 .hydroxy- 1 - 
methyl)ethvl)thiazolvneth Y ] ) pyridine Af-nxiH P 
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0 



A mixture of the pyridine from Step 3 (192ms 0 49 mm „n , , n 
(209me 0 42mmnn i n a- u, u»-«ng, u.42mmol) and MMPP 

I mg, u.42mmol) ,n dichloromethane (12mL) and MeOH (lmL) was <Hrr^ > 
temperature for ??h umLJ was stirred at room 

pci<uureiorz2n. The mixture was filtered through Celiteffi) «. 
concentrated r^™ . . «"<jugn i^eute© and the filtrate was 

(s, 1H), 7.94 (d, 2H). ( ' 2H) ' 738 < s > 1 W, 7.48 

EXAMPLE 2 



F 2 HC 



F 2 HC 




J- 



METH^ETHYLJTHIAZOLYLIETHYLJPYRIDINE ^-OXIDE 
Example 2 was prepared by the following procedure- 

To a solution of Intermediate 1 (5 87? n Rmr»«i\ • a- u, 
(ITtoU a, 0-C w as added MeMgC, (20mL „ f Hu I ££^T"T"" 
portions over lh After a f.„+^ on • solution in THF, 60mmol) in three 

«*M w ith l y ut , SM h « — - <■«-*-» w 

«ned (M E S0 4 , and c^l ed I""™ ~ — —"«■ .» water , brine , 

s 4; iiiu concentrated. Flash chromatography of the rasirf.,* /-c;r 
acetone/dichloromethane 3:2) provided f + V4 19 nJrZT ^ 

(^(l-hydroxy^hynthiazolvneTr. w ' ' ( * fluorane *««y)ph«iyJ]-2-f5. 

y;wnyijtniazoIyl]ethyl}pyndine as an oil (5.11 g ). 
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Step 2: ( ± )^{ ?-n,4^is£di fluoromethnxv) D henv11-?-r ^-Q 
acetYinhiazolylleth^^d^ 

A mixture of the alcohol f+WLf ? n a 

™**«*^^ 

(1 1 g, UMnl) i„ dichloromethane (lOOmL) was 12 , ' M "° ! 

acetone/dichiorornethane 1:3) provided W -4., 2 .r 3 4 Bi *° „ 

(3 X 7tnL) „ nt0 . Chiraipak® AD (L^ab,^ m T " ' 

Pennsylvania) preparative (5cm X loSm^ J ^ Ex, °"' 
a. ^ntin with UV deJaion a, 2^ZT^ ' " 8 * ' 

f-er during enantiotner having I jo £ 7"'—- ™ with the 
slower el u,i„ g enantiotner (EnanUonT^ H ^anUomer » and the 

eiuan,s we™ concent t «Te 17/ " "T *" " ~ 66mi "' ™° 
■ (2.2g) and Enanriomer 2 (2.3g) enantiomers as brown g ums: Enanriomer , 

B^aajsflad m^tohvi ip yHH,. . ■ P " y u ^ 5 -f 2 -f'-hvrtn>T E j .- 

fl2,„I ! - A """""^ ° f CeC ' 3 (288m& U7 >™ol; dried at 140«C for IShl • Tun 
(12mL) was heated at wflnv iu , ~ ^ ror 15h ) in THF 

/. diea at retJux for 3h and then cooled to 0°C MeMcPwi n r r „ 
solution in THF <; i mm n i\ ivieMgu (LvmLof a 3M 

5. lmmol) was added and the mixture was stirred for 9h a . 
Enantiomer 2 (Step 3 400m P noim n • . 2h> A solu ^on of 

v *y j>, tuumg, 0.91mmol) in toluene f4mL1 was »hh»^ w 
mixture was stirred for lh Sat aaNHn, ^ 7 dropwise and the 

ethyl acetate (3X). The combined or ^ W " eXtraGted with ' 

fifcSn * . a combined orgamcs were washed with water, brine dried 

UVLgJ>0 4 ) and concentrated Flash rh™™> . ' toed 

ac-i-trw,,- u. chromatography of the residue (silica eel- 

acetone/chchJoromethane 1:1) provided the ChiraI 4 4 _ 

Bis(difluoromethoxy)phenyll-2-r5-f2 fi 

product as an oi, (383mg) 2 " (1 - h ^° Xy - 1 - meth >' 1)eth >' 1 ) t --olyl]e m yl}py ricIine 
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Ch^grapTy of to^' 7 r ' d " ed (MgS °* ) Md «— * 
(«. 1H), 7.94 (d, 2H). ( "' 2H) ' 7 ' 30 < dd ' 2H), 7.38 ( S , 1H), 7.48 



EXAMPLE 3 




25 



(±/±)-4-{2. t 3,4-BIS(WPLUOROMETHOXY)PHENYL) 2 K n n wr, 

tend... , ^•i^r^^r- w, ^w»^ *° <> f 

After , M Hd (lOroL) was JdS »d * S0 ' U,i0n THP ' a - 13 ^ 

ethyl acetate (3X) The combing • 3 md the " extrac ted with 

)■ The co mbl ned organ 1C s were dried (MgS0 4 ) and concentrated. 
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Chromatography of the residue (silica gel; acetone/toluene 3:7 to 11) provided the Hfl 
compound as a colorless foam (892mg). Provided the title 



1H), 6.64 (b 
2H). 



s. ,H), 6.94 ft ,H), 6.95 ft ,H), 7.12,7.4, ( m , 5H), 7.66 (d, 1H ), 838 („, 



EXAMPLE 4 




F,C 



TRIFLUORO)ETHYL)THIAZOL YLjETHYL } PYRIDINE A^-OXIDE 

Example 4 was prepared by the following procedure A mixture of the 
pyndme from Example 3 (166mg, 0.34mmol) and MMPP (99m g 0 
dichloromethane (12mL) and M^nw « t % - 0-35mmol) m . 

»hhv , oc andMeOH (3mL) was stirred at room temperature for 48h An 

additiona 25mg of MMPP was «aa„a „ a tL . *^ ™ Ior ^ bn - An 

for md ImXtUre was heated * reflux temperature 

for 5h. The mixture was filtered through Celite® I N m»oh ^ . temperature 

- „ with ahyrm (3X) ^ co^~:r^ 0 r d rc 

provided the title compound as a colorless foam (106mg). 

'HNMR (400MHz, acetone-d 6 ): 5 3 51 (m 2m 4 R7 , < , 
£ , 1H >. 6.96 ft 2H >. « (d , 2H) , 7 , 3 0^^^ 
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EXAMPLE 5 




F,C OH 



(^^-{^[S^-BIS^IFLUOROMETHO^PHENYLJ^-IS-P-Cl-HYDROXYl 

TRIFLUOROMETHYL-2 2 2- 

TRIFLUORO)ETHYL]THIAZOLYL}ETHYL}PYRIDINE 

Exam . , „ EX r Pl ! 5 W3S pre P ared ^ foll °wing the procedures described in 
Example 1 , Steps 1 to 3, but substituting Thiazole 2 for Thiazole 1 Hash 

chromatography silica gel; toluene/acetone 7:3 to 3 2 orovided th* , « 

(208mg). provided the title product as a foam 

'HNMR (400MHz, acetone-d 6 ): 6 3.55 (m, 2H), 4.96 (t 1H) 6 94 (t im 

2 iZ^T 2H) ' 730 " ,H) - 736 (d ' 1H> - ™ ^ ^ «' £ 



s 
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EXAMPLE 6 

F 2 Ha 



FoHC 




(^^-p^BIS^IFLUOROMHmoX^PHENYLl^^-^Cl-HYDROXYl 

TRIFLUOROMETHYL-2 2 2- 

TRIFLUORO)ETHYL] THTAZOL YL } ETHYL } PYRIDINE *-OXH>E 



The title compound (flash ^^^^ *«** ** 3- 
obtained as a foam (lOOmg). § ' * chloromet h™e/MeOH 9:1) was 

'HNMR (400MHz, acetone-d 6 ): 5 3 55 (m 2Fn 4 ot , . 
•22 (d, 2H), 7.32 (d, 1H), 7.37 (d, 1H) 7 42 ft 1H ,7 m ^ 95 ft 2H) ' 

H). . W ' 42 (S ' 1H) ' 7 - 80 < s > 1H X 7-96 (d, 2H), 8.50(br s, 



7 
1H) 



-4J - 
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EXAMPLE 7 



F 2 HC 



FoHC 




F a C OH 



(±^M-{2-[3,4-BIS(DIFLUOROMETHOXY)PHENYLJ-2- { 5-[2-(l-HYDR 
TPJFLUOROMETHYL)ETHYL]THIAZOLYL}ETH^ 

Example 7 was prepared by ihe following procedure: 

St ep 1: f^)-3,4-Ri, f difluorom f |hoxvW,nvl.5-n.n.. ri r, „ , , . 

lnmethvlsilvlethnxvW.rho,„l., hT i lthia7f ,| v |. art ,,„„, 

7S»r A, ^ a r 1Uti ° n °' Thia2 °' e 3 (3 " & 10 - 4 »™>1> "> anhydrous THF <30mL) a, 
After 3 r , '' (8 ' ?mL ° f 8 S °' U,i0n hMa " e • I0 -*™°« over 10^ 

anhydrous THF<30mL) was added via cannula. The mix.ure was stirred a. -78»C for :h 
the coohng bad, was removed and .hen. after 15min, sat. aq. NHtCl was added The 
mtxture was partitioned with amy, acetate and wale, The ^Zs phase w™ cd 
w, h ethy, acetate (3X> and me combined organics were washed wi* brine, aTd 

™ 'CrT of.be residue (silica gel; hexane/e,hy, 

ace l a,e7.3.o3.2)prov,ded( ± / ± ). 3 ,4-Bis(difluoromemoxy) p henyl-5-(2-(l- 

m nuorome t hyl- 1 . [( 2.tfmemy, s i,y 1 e t hoxy)me m oxy]e,hyl) tW azo,ylc„bi„ 0 , (5 . 66g) . 

. Bimethvls l lvle.tho,vlme 1 ho»vWl, Y ^, hiazo | v | Whvl 

To a solution of pyridine (I.6ntL, I9.8mmol) in toluene (50mU at 0°C 
was s,ow,y adde^ thiony, bromide (lmL , 12 . 9ramol) and the ^ was s Ld 

^vrsr for 5min - To ws mix,ure *- s,owiy ^ ■ of *:iz? 

(^-S^-B.sfdtfluoromethoxrtphenyl-S-l^l-trifluoromemyl-l-Ki 
.nme t byls i ,yle,hoxy)me t hoxy]e,hy,„hiazo,y 1 carbi„ol, from Step I (5.6g, 9.9mmo.) in 
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toluene (50mL). The mixtm-e was stirred a, room tempemture for Ih and then 
concentrated to provide the crude bromide that was used immediately 

and fflSpA (6 w ^ » «™°D in THP (200ml.) 

and HMPA (6.8ml, Sg.dmmol) at room temperature was added potassium 

btsOnmemylsilyOanudepttaL of a 0.5M solution in .oluene, 39.6mmoi) The resuMns 
mrxmre was srfrred f or 3 0min and then a THF ( 5 0mL, solution „, me crude^Z 

LTriimrd as t ; dd r dand,hens,irredfor2ha,25 ° c 

X ac«ate Tne 1 h T ^ ^ ~ *~ ~ «<*- 

ethyl acetate. The combined organics were washed with brine, dried (N a2 SO„) and 

—ated ,o give a thick oi,. This materia, was disced in a "* 

heated a, 65 C for 3h. After cooling ,o room temperature. 6N HC1 was slowly added 
bnngrng me P H «o approximately 6. Tbe mixture was concentrated and parti o edwfth 
ethy acetate and 25% „. N^OAc. The aqueous phase waa exited ££?JZ 
and he combmed organic* were washed with brine, dned ,Na jS 0 4 , and concent 

" ^ * ! : BlS(dlflUOr0methox >'^t'y']-2-I5-<2-(l-,rifluoromemyl-l- t (2- 
<nmethyls,l y lethoxy)me t hoxy]e„yl),hiazolyl]e,hyl]pyridi„e as an oil (4g). 

Step 3 ; (±/±M-l?-n.4.RisrH in „„„„... 0 , vMmv „_,. p 0 
tnf]uoromethvllethvlW,i2, n i T i le , hvllp ^ rt ~ 

To a solution of the protected alcohol, (±/±)-4-{2-r3 4 
B,s(difluoro m ethoxy)phenyl)-2-[5-(2.(l-trifluor0meth y l-l-[(2- 
.nmemylsiiylerhoxytaemoxyJethyOmia^yllethyOpyridine, from Step 2 (200mg 
Mlmmol) m drchioromemane (3mL) was added TFA (trifluonoacebc acid) (0 5 L) and 
me mixture waa stined a, noon, tempenatum for ,5mm. The mixture was coL^T 

xt^dlt eTl * "* ^ Md e ' hyl ^ 

(Na SO ) and ^ ^ C ° mbined °' SaniCS W£re Washed »» Wne, dried 
(Na^SO.) and coneentmted. Hash ctaomatogmphy of the residue (silica gel- 

a ^ H Pr ° Vided (1 ' i »^' 2 -[ 3 ^-Wffl"Oro m e,hoxy,pheny.,.2- t 5- 

(2-(,-hydroxy-l-,n fl uort> m emy l ,emy,)m 1 az„lyl)e.hyI) P yridi„e as an oi! (,,5mg) 
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Step 4. ^)-4-{2-r3.4-R is (djfl UOromftf h oxv>Dhenvn 

N-oxid e 

heated a, Jc a* 1 ™"*™ M and MeOH (0.5mL> was 

ror JUmin and then additional MMPP m ^\ j * >r ^ 

added. The mixture was stirred „ 50 «c ^1 f ^ " nd M<5 ° H <°- 25 ">L> "as 
TT,e mixture was concentra^'h ch T " ™ B ' """P™"" f °' 15h - 

foam(117mg). P«>™oed tne tide compound as a colorless 

'HNMR (500MHz, acetone-^): 5 1 78 (s 3m , ™ 
1H), 6.5 (d, 1H), 6.95 (t, 1H), 6.96 (t, 1H) . 21 (d 1 7^ ^ ' ^ (m ' 
(d, 1H), 7.95 (d, 2H). ( ' ^' 733 (m ' 2H) > 7 40 (d. 1H), 7.66 



EXAMPLE 8 



FoHC 




(±/±)-4-{2-[3,4-BIS(DIFLUOROMETHOXY)PHENYLl 2 fS r> 
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Example 8 was prepared by the following procedure- 
Step 1: f±/:hV4-{ 7-n 4zgjs(d ^^ 
phenYlmethanol)thjfl7r>] v j] ethy || p yr j Hjn ^ 

<38tnU at 0°C « hh"!'"" " l "' Cm "> i! " e 1 < 148 * »■**-■> h dichloromerhane 
38mL) a o C was added dropwise PhMgCI (5.2mL of a 2M solution in THP 

0.4mmol). After 30mi„. a second alimrot of PhMgC, (2ml.) was add d a further 

30mm, sat. a,. NH.C, was added and me mtx ture was ex.rac.ed with e*y,^« ™ 
The combmed organic* were washed with water brine dried rM.<to , ™' 
Chrorna,o g rap„y of the residue (sili ca geft ^o^^^™^ 
(±/ t )-4-(2-[3,4-Bis(difluo rom ethoxy) p henyl]-7.r 5 .( 2 3 ' 2 ' Pr0Vld?d 

phenylntethanoDthiaeolylJethyllpyridine as a colorless oil (1.32g). 

Sep 2; f±/a-l-4-(?-f3 4-Ri^ tft m ethn,vt P a.„ yl; f « p 

phenyl m ethannnthi a7 .nlvll., l , v i |r Tridinf w . nyiH . 

Following the procedures described in Exanmle 1 <!t»„ a i. . ,. . 
are (^M-I^p^-Bisfdifluoronrethoxrtpheny,].^ ' " U, " nS 

P^ma'hanoDthiazolyllelhyllpyridine from Step l(65m B 0 13 mm oll f 'a ■ 
from Example 1, Step 3 the ,±M-4 .7 n a rr ,™ 0.13mmol) for the pyndine 

phenylmethanoDmiaLylt ^^^^^y 1 *^ 1 ^ 

1H) 5 05 r , !^ aCe,ODe - dt): 5 3 43 <m ' ^ «•« <">• 1H). 5.71 (br s 

1H), 5.95 (s, 1H), 6.94 ft.2H), 7.17 (brs. 2H), 7.24-7.49 (m, 4H), 7.93 < m , 2H) 
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* 

Example 8 was prepared by the following procedure: 

Step 1: f±/±)-4-{?- n, j = Bisfdifl U omTn W thov Y >r h - nvn-2-r^.r9- 
phenvlmethanonthiflzn iyj^th^ip y^^;^ 

To a solution of Intermediate 1 (1 48 a % Srr.™„n • j - . , 
HRmT i r\°n ^uidie i u & j.5mmol) in dichloromethane 

(.JSmL) at 0 C was added droDwke PhM 0 n « -wr r » 

10.4m.ol). ^^^"^^ 

SOmin, sa, a, KH.C1 was added and I ^^J^^T 

c^;x:z^it rr brine ' - m Jd — • 

(±/-)-4 f 2 F3 4 B « m 8 dlChlorometha ^acetone 7:3 to 3:2) provided 

W±j 4-{2-[3,4-Bis(difluoromethoxy)phenyI]-9.[5.(2 

phenylmethanoDthiazolylJethyDpyndine as a colorless oil (1.32g). 

Ste £ 2 L ^ ± H-(2- f 3,4-Ri srdifIuoro m ethov Y ) p h envl1 . 2 . r5 . ( 9 
Ehen3dffl^anoi)thia7.o1 Y 11e M 

Following the procedures described in Examnlp i <;t a „ a u * ^ - 
the f±/+1-4 /? a tj- . -example 1, Step 4, but substituting 

inc ^±M-{2-[3,4-Bis(difluoromethoxy)phenyl]-2-[5-(2- 

phenylmethanoDthiazolylJethyl Jpyridine from Step 1 (65m e 0 13mrr,on , ' * " • 
from Example 1, Step 3 the (±/ + )4 n n 4 pl ^ 5m g> O-^mmol) for the pyridine 

gel; dichloromethane^tOH (chromatography sUica 

1H) 5 95 r ■ ^fTT (500MHZ, aCet ° ne - d6): 5 3 - 43 (m > 2H >' 476 Cm, 1H), 5 71 (br s 
1HX 5.95 (s, 1H), 6.94 (t, 2H), 7.17 (br s, 2H), 7.24-7.49 (m, 4H), 7.93 (m,2H) 
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EXAMPLE 9 



FoHC 



F 2 HC 




(±/ ± )-4- { 2-[3,4-BIS(DIFI.UOROMETHOXY)PHEK^YL]-2- [ 5-(2-ri HYDPOW , 
PHENYL)ETHYL)im\ZOL YLJETHYL } PYTOD^mjV-^^E 

Example 9 was prepared by the following procedure- 
.benzovnthiavniyiigthy! joyriding 

after 1 .5h, the mixture was war™,, t n y ian "ne (3mL, 22mmol) was added and 

» — briM , (MgS04) j ™rr:t r8 t s r washed with 

Mea se, „™ yI ace.a te 3 5:65 ,„ 3:7) p^^f " -*« 

To a solution of the ketone, (+)-4-f 2-R 4 R,o.-,rn 

[5-(2-ben2oyl)thiazolyl]ethvnDvridi nP f . {2 [3 > 4 - Bls ( d 'fl"°r°methoxy)phenyIJ-2- 
• . . . J ^'yjecnyijpyndine, from the present Sten 1 (dii mn n c - 

dichloromethane (20mL) at -78°r ^ ^ . P (413m §' °- 8 2mmol) in 

umLJ at 78 C, was added dropwise MeMgBr (0.8mL of a 3M 
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) 



solution in ether, 2.4mmol). After ISmin, a second aliquot of MeMeBr (0 ^ ^ 
added Afrpr * f,^u^ ™ ■ ~ H Mcjvigttr (U.2mL) was 

added. After a further 30mm, 25% aq. NI^OAc was added and the mixture «J 

Ste p 3: (±/±)-4-{ 7. n 4.ff,gfdifluomm^v Vn h en v] 1 -2-rW7.ri -i 1 ^ , 

^Dethj^^ 

Following the procedures described in ExamnU i a u 
the f±/+V4-/9 n 4 n;./^ a • ■ sample 1, Step 4, but substituting 

tne ( _/_) 4-{2-[3 ) 4-Bi S (d 1 fluoromethoxy)phenyl]-2-[5-(2-(l-hydroxv-l 
phenyl)ethyl)thiazolyl]ethyl}p yri dine from Step 2 (293m g 0 57mmnn f * 

( ?:r mp ; e ;• st r * the titie 

sihca gel, dl ch loromethane/MeOH 9:1) was obtained as a white foam (163mg) 

2H) 472(m ^T^T^^^^^^ 



EXAMPLE 10 
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Examples 3 JlT'" !° *" ""^ by f °"° Win8 P"***"" "escribed i„ 

'HNMR (400MHz, acetone-cL)- 5 3 49 / m om . 00, , TT , 
2 H). ,,7-,35 (m . 4H) , 7 . 40 (m , «, 7;69 ^s S'^; 8 ^' M4 <* «■ 



EXAMPLE 1 1 




(±/±M-{2-P,4-Br S (DIFLUOROMETHOXY)PHENYL ] -2-[5-(2-(l-HYDRO^Y, 

Example 9 St^T^ ^ f ° J1 ° Wing ^ pr ° Cedures desc ^ in 

example 9, Steps 2 and 3, but substituting EtMeBr H M in tow * 

compound was obtained r>h m . u ^ f ° r MeM gBr. The title 

foam (80m g ) ^atography silica gel; dichloronaethane/MeOH 9:1) as a 

2H), 7.91 £ 1H)> 6 ^ " 2H) ' 71 1 - 7 35 ^' 8H ), 7.51 (d, 1H), 7.61 (m, 
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EXAMPLE 12 




CYCLOHEXYLMETHANOL)THIAZOLyL ] ETHYL}PYRmiL 

1-rmediate 1 ^ Toasolutionof . 

After In, sat. aq . NH4C] was added aTd ^ ?T * ^ 

The combined organics were washed wi* w*e Tri" « Zf ^ ^ (3X) " 

Hash chromatography of the residue ^ f ' ^ 'Crated. 

th.fi Pny or me residue (silica gel; dichloromethane/MeOH q*.a\ 

the title compound as a colorless oil (462mg). tnane/MeOH 96.4) provided 

'HNMR (400MHz, acetone-d.)- 51 I5f m ^ , , , „, 
2H). 4.60 (m, 1H), 4.80 (m, 1H) 5 01 (m 1H ' * L , * (m * 6H) ' 3 45 (m ' 

Cm, 2H). (m> 1H) ' 6 94 (a PP l « 2H). 7.16-7.50 (m, 6H), 8.35 
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EXAMPLE 13 



F 2 HC 



FoHC 




(^)-4-f2- f 3,4-BIS(D I FLUOROMElHOXY)PHENYL]-2-[5-(2-(l-HYDROXY-l 

CYCLOHEXYL-2,2,2- 

TPJPiUOROMETHYL)ETHYL)THIAZOLYL]ETHyL } PYRIDINE A.-OXIDE 

Example 13 was prepared by the following procedure: 
Step 1: (±)^-{2-f3 1 4-Ris(diflunrnm f >t h oxv'>p hp.nY^-'7-r'; q 
fcvclohexYlnarhonvnthi a 7.nl Y l 1 ^ y i }n , ll ^ 

*e a,co h o, J E« "3"" TTl *" ' ' ^'""^ 

o7' ) T' yl]ethyl ' pyridine (chro ™« 

to j.i) was obtained as an oil (314mg). 

?,2,2-tnfl l ,ommrthvltethv l Vhi„„i Y l ,. tf , vllnvririi „. > ,„ M . ~* V '°°" yL 

«. toone fjr™^^ de ll bed ^ EXamP ' eS 3 ^ 4 ' — 

m tne present Step 1 (295mg, 0.58mmol) for Intermediate 1 the title 

° btained (Chr ° ma ~ — Bel; dichloromethane/MeOH 9: 1) as a 

'HNMR (400MHz, acetone-d*): 5 1.1-1.4 (m, 6H), 1.55-1 95 fm 4m 2 r 
On. H), 3,50 (m, 2H), 4.82 (m, 1H). 6.06 (m, 1H), 6.96 (app t, 2H) 7 19 fa^af 
(m, 2H), 7.39 (s, 1H), 7.64 (d, 1H), 7.94 (d 2H) ' ' ^' ? 32 
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EXAMPLE 14 



FoHC 



F 2 HC 




(±/±)^-{2-[3,4-BIS(DIFLUOROMETHOXY)PHENYL]-2-[5-(2-(l-HYDROXV , 

Example 14 was prepared by the following procedure- ' 
StealL£±^-f2-r3,4-Ris(difl Mo rom ethoxvy h P n^ 

,ethyIphen vI)mpthano]^hi a7 ni v il^^vl) D vridin ft 

(10mL) at 0 o C llsT^ " 1 - dichlorornethane 

solut 4 r 0 } Z W ;o 4 : 6th ~-^- ^de (7 . 2mL of . 0 . 42M 

uucu - Anera further lh, the mixture was warmed to mom 
temperature and sat. aq NHdCl w a , *h^h warmea to room 

TW« k- . w as added. The mixture was extracted with ether f2X^ 

The combined organics were washed with brine (2X) dried (MeSO ^ / 

ethylphenyDmethanoDthiazoJyiJethyl Jpyridine as a yellow syrup (290mg). 
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Step 2: ^^-^-[^^-^^ (ciifluQromethoxv^Dhenvn^-rS-a-^- 
ethvnbenzo vnthiazo1yllethvl}p yridinp 

A mixture of the alcohol from Step 1 (280mg, 0.53mmol), MnO z (274mg, 
3.2mmol) and Celite® (500mg) in dichloromethane (15mL) was stirred at room 
temperature for 24h. A second aliquot of Mn0 2 (137mg) was added and stirring 
continued for a further 3h. The mixture was filtered through Celite®, washing with 
dichloromethane, and the filtrate was concentrated. Flash chromatography of the residue 
(silica gel; acetone/dichloromethane 3:7) provided (±)-4-{ 2-[3,4- 

Bis(difluorom e thoxy)phenyl]-2-[5-(2-(4-ethyl)ben2oyl)thiazoly]]ethyl Jpyridine as a 
' yellow syrup (236mg). 

Step 3: (±/±V4-(2-r3.4-Ri s(difluoromftthoxv < )phenYll-2-r5-f2-n-hvdroxv-l-f4- 
ethvnphenvl )ethvl">thia7.nl v nethvnp vririin P 

To a solution of the ketone from Step 2 (236mg, 0.45mmol) in 
dichloromethane (5mL) at 0°C was added dropwise MeMgCl (0.52mL of a 3M solution 
in THF, 1.56mmol). After 15min, sat. aq. NH4CI and ethyl acetate were added. The 
aqueous phase was extracted with ethyl acetate (3X). The combined organics were dried 
(MgS0 4 ) and concentrated. Flash chromatography of the residue (silica gel; 
dichloromethane/acetone 7:3) provided (±/±)-4-{2-[3,4-Bis(difluoromethoxy)phenyI]-2- 

[5-(2-(l-hydroxy-l-(4-ethyl)phenyl)ethyl)thiazolyl]ethyl}pyridine as a yellow syrup 
(228mg). 

Step 4: (±/±)-4-f2-r3.4-Ri s rH ifluoromethnxv-) P henvn-2-rS-(2-n-hvdroxv-l-fd- 
ethyl)phenvl)ethvnthia7o1 yllethvl Ip vridi ne W-oxide 

Following the procedures described in Example 1 , Step 4, but substituting 
the pyridine from the present Step 3 (198mg, 0.36mmol) for the pyridine from Example 
1 , Step 3, the title compound (chromatography silica gel; dichloromethane/MeOH 
92.5:7.5) was obtained as a white foam (169mg). 

'HNMR (400MHz, acetone-d 6 ): 6 1.16 (m, 3H), 1.91 and 1.92 (s each, 
3H), 2.57 (m, 2H), 3.42 (m, 2H), 4.73 (m, 1H), 5.54 (m, 1H), 6.94 (app t, 2H), 7 11-7 18 
(m, 4H), 7.24-7.36 (m, 3H), 7.45-7.50 (m, 3H), 7.91 (m, 2H). 
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EXAMPLE 15 



10 



F 2 HC 



F 2 HC 




'I 



EIHYL)PHE>TY1^2,2,2-TRIFLUORO)ETHYL)THIAZOLYL]ErHYL}PYRIDINE^ 

OXIDE 

2H) 4 82 on TT^^ ^ * ^ " 3 ^ 2H >' ^ <* 



15 
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EXAMPLE 16 



F 2 HC 



F 2 HC 




10 



(±/±)-4-{2- t 3,4-BIS(DIFLUOROMETHOXY)PHENYL]-2-[5-(2-(l-HYDROXY 1 (4- 
FLUORO)PHENYL)ETHYL)THIAZOLYL]ETHYL } PYRIDINE iV-OXJDE 

Example 16 was prepared by following the procedures described in 
Examples 14, but substituting.4-fluorophenylmagnesium bromide for 4- 
ethylphenylmagnesium bromide. The title compound was obtained (chromatography 
sihca gel; dichloromethane/MeOH 9: 1) as a white foam (lOOmg). 

"HNMR (400MHz, acetone-ds): 8 1.91 (m, 3H), 3.46 (m, 2H), 4.73 (m 
1H), 5.78 (m, 1H), 6.92 (app t, 2H), 7.05 (m, 2H), 7.17 (m, 2H), 7.25-7.38 (m 3H) 7 51 
(d, 1H), 7.60 (m, 2H), 7.92 (m, 2H). 



15 
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EXAMPLE 17 



F 2 HC 



F 2 HC 





O- 



( ± / ± )^. { 2. [ 3,4-BIS(DIH.UOROMETHOXY)PHENYL]-2-[5-(2-(l-HYDROXY 1 (4 
HAJORO)PHENYL-2,2,2-T^ 

OXIDE 

Example 1 7 was prepared by the following procedure: 

S tep 1: (±)-4-l2-r3.4- B is(diflunrnrnethoxv'>phenvll-2-r5-(?-f4- 

fl uoro)benzovnthia7.nlYl1ethvllp vriftin P . ■ 

Following the procedures described in Examples 14, Steps 1 and 2 but 
subsututmg 4-fluorophenylmagnesium bromide for 4-ethylphenylmagnesium bromide, 
(±)-4- { 2-[3,4-Bis(difluoromethoxy)phenyl]-2-[5-(2-(4- 

fluoro)benzoyl)thiazolyl]ethyl Jpyridine was obtained (chromatography silica gel- 
hexane/ethyl acetate 2:3 to 3:7) as a white foam (443mg). 

Step 2: (^M-l^rS^-Bisfdiflnoromethnxvy hen vn^-f.^^-n-hY Hrnvy., { a 
fluoro)phenvl-2.2.2-trifl,^mVth v nthiazo1v i 1 ftthYl )pvridjnR ^. nxiHp 

Following the procedures described in Examples 3 and 4, but substituting 
the ketone from the present Step 1 (300mg, 0.58mmol) for Intermediate 1, the title 
compound was obtained (chromatography silica gel; dichloromethane/EtOH 9-1) as a 
foam (lOOmg). 
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2H), 7.12 
2H). 



(400MHz, ace.one-d,): 5 3.49 ( m , 2H), 4.83 ftn, 1H), 6.94 (app , 
-7.23 on. 4H), 7.30 (m, 2H), 7.40 ( m . 2H), 7.7! (m, 1H), 7.82 (m, 2H), 7.93 (d. 



EXAMPLE 1 8 



FoHC 



F 2 HC 




<^)-4-U- t 3,4-BIS (DI FLUOROME™oXY,PH E NVL ] - 2 . [ 5.(2- ( l-HVI,ROXY-l-(5. 

BROMOPYRIDIN-2-YL)-2 .2 2- 

TRIFLUORO)ETHYL)THlAZOLYL]ETHry'L}PYRro N-OXSDE 
Example 18 was prepared by the following procedure- 

^methanonthiaznl vi Wh y i } rr H jr 7 ^-i_i_J ornop^n^ 

toluene (20nJat ^^f^ of 2,5-dibromopyndine (427m g , l. 8mmol) in 

hexane V ^ ,7 ^ ^ * BUU ( °- 72mL ° f a 2 3M s °^°n in 

hexane, 1 .65mmol) and the resulting mixture was stirred at this temperature for 3 5h To 

^xture was added a solution of Intermediate 1 (639mg, l.Smmol) in toll ^ 
After 75mm, sa, aq. NH.CI was added and the mixture was warmed to room 
temperature. The mixture was extracted with ethyl acetate (2X) and the.combined 
organics were washed with water <wh txx n ^momed 
th„ u wun water (3X), dned (MgS0 4 ), concentrated and used as such in 

the subsequent reaction below 351 such in 
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yDketo^hia zoivii ftthyl ip Yn^inr ^ Y " - 

was concentrated. Hash chromatography of the residue (silica eel- ethvi 
acetate) provided (^-{^S^B^difluoromethox^phenyl]-^ U bfn „• 
yl)keto)thiazolyl ]e thyl }pyridine M M oi] (247mg) ^ t^rbromopyndxn^- 

P 6P 2 (235m S> 0-40mmol) for Intermediate 1 the title 

compound was obtained (chromatography silica eel- rfirhio * Z 
yellow foam (32mg). 8 * chlorome *ane'EtOH 9:1) as a 

'HNMR (400MHz, acetone-cL)- 8 3 40-3 S7^™,c, 
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EXAMPLE 19 



F 2 HC 



F 2 HC 




BROMOPYRLDIN-3-YL)-2 2 2 
^UORO)EmYL)THIAZOLYL]ETHYL } PYRIDINE *-OXLDE 

Example 19 was prepared by the following procedure- 

«*u at -^rr;:^ 1166 «■ ^ — 

and *. resulllng mixture ^ £££ »M ^ h „ aM , 6mmoI) 

added a solution of Intermedial i n i -s ■ « S nUXtUre was 

1 miermediate 1 (2.13g, 5rnmol) in ether nn m r •> tu 

stured at -78°C for 2h and then wanned to 0°C Aft ^ (20mU The ™» 

added and the mixture w.. T ' ^ ^ NIUC1 (75mL ) 

U1C ""Xture was warmed to room temneratnre n,» 

with ethyl acetate and water and the « temperature " ™*ture was partitioned 

1,u w ater and the organic phase was dried nv/r CT <:r» \ 
"aed a, such in the sequent reaction g 4> ' ,MM- and 

ng .he aicoho, obunned frore the presem Slep , for ^ ^ ^ 
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™2 Or s, ,H>, 7.92 ( m . 2H ), 8 . 12 ^ 1^, 76^ ^ ^ ' ^ * 



EXAMPLE 20 




^ 7.30 (m , 2H), 7.38 (s , HV795 (d, £ °* ^ ^ * 7 21 
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EXAMPLE 21 




)CYCLOHEXYL]THIAZOLYL)BTHYLJPYWDINE N-OXVE 
h HO, 7.48 (s, 1 a i 1 „ 6 <W **< 7 20 <">■ »ft 7-29 (m , 2H), 7 . 37 
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EXAMPLE 22 



10 



5 



FoHC 




Example 22 was prepay by the followj 

a-hydrous e,he r (2mL) wa s ^ ^ ^ 3<56, ™° J > «• 

*» a q . N^OAc was add d 1 L 7 ^ * ^ «* 33 ™ « *- 

-d ta pa.,^ with eth d yl i h e rrir ,o wa r r °° m -~ 

ethyl acetate and Ihe combing „ q e0US pnase was extracted with 

co_ d . Has;r m ;cr':;r r? with w - ^ - 

65:35, ^vidad ( ±M 3^oc!X 4 d * ** 
^^^^ 

— w :r ~c^2S in (2mL) * -°° m 

mixture was stirred for lOmin To r ' 2.79mmol) and the resulting 
aicono, from the present ^ 3 ^ 

P U.2g,2.33mmoI) in toluene (2mL). The mixture was 
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10 



15 



starred for 25min to give a precipitate. The liquid was decanted and the residua] solid 
washed with toluene Thp ™™k- a - residual solid 

tomene. Tne combmed orgamcs were concentrated lo provide the cm*, 
chlonde as an amber oil that was used immediately. * 

HMPA (1 2 J°1 T ° f ^ 4 - pyii * la ' : " att in THF(lOmL) and 

HMPA (1.21mL, 7mmol) at room temperature was added potassium 

b,s(mm=,hylsil y ,)amide (14mL of a 0.5M solution in toluene, 7mmol) The resultini! 
nuxture was sttaed for 30min and then a THF (5mL) solution of the cn^chZde 
prepared above was added and men stirred for Hh at 25°C. Then 25% ao N^ol 
added, the layers were separated and the a,ueous phase was ex « wi 22 ace 17 
The combmed organic* were washed successively with brine, dried (MgSoTlL 

The mixture was extracted three times with ethyl acetate and , he J I 7 
washed with brine dried fM.sn i a combined organics were 

™wr , e,dned(Mg S°4> and concentrated. Flash chromatography of (he 
restdue (sthca gel; ethyl acetate/hexane 3:1) provided W-4-12 ff3 (C-Z , , . 
difluorome,hoxy) P he„y I ].2. t5 . (2 . (1 . methy ;.' [(2 . " [O-Cydobutyloxy-^ 

hrme l hy,sily,emoxy)me,hoxy ] e,hy,„hia 2 o,y,Jemy„pyri di „ e as an orange oil (892mg). 

S'^3:(^(?.f (?< ^., nh , ,, vloT v4 _ d . f[[in|im 

2 15 (2 n ° f ^ <±M -' 2 - t(3 - Cyclob ^°^nuo ro memoxy)phenyl,- 

and MeOH ntr\ ' «' 1 ' 51mm °' ) **to™«*« (9mL) 

wim^i ^:d~rtST a,urefor r' 

acetate and the combine, o^aT £ £~ S ^ 

; p ovmed ( ± >-4-{2-[(3-Cyclobutyloxy-4-difluoromethoxy)pheny]l-2-r5-f2 f 1 ™.hvi 
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Step 4: W-^-f ?- rn-C Y cIohiifYlnxv-4-difi U n m m eth 0 xvV h^ Yn- o 15 r n . , 

To a solution of the protected alcohol (*-)-4-<2 \n r„,,„u _ , 
d i flu 0ro me, hMy) p h . nyI] . 2 . t5 . (2 . (J . niethyM _ ((2 _ ( ~ M 12 tCWJjclotaWag^ 

(782mg, in **fc-ao-*«. (10,nL> a. 0 »C was added TFA ?J£L th 

mixture was stirred at 0°C for ?nmin tk U } ^ the 

.hen stirred for an addln^h ^ Z nT ^ * K,npmture - 

extracted with ethy aceZ Th ^ ^ ^ ^ miWurc ™ 

m ethyl acetate. The organics were washed with brine dried (MsSn t 

9.1) prov.ded the title product as an off white solid (520mg) 

1H) 2 0 2 0 < ^ (400MHZ, aCet ° ne - d6): 5 151 (S ' 6H >> ™ 0". 1H), 1 81 (m 
K ,t H) ' 235 - 2 - 5 ° (m ' 2H) ' 3 42 2H >> 4-66 (t, 1H) 4 74 fa im 4 01 

(br s, 1H), 6.84 (t, 1H), 6.92 fa, 1H), 6.97 fa, 1H), 7.08 (d H) 7 18 L ?m fi* 
1H), 7.97 (d, 2H). ,a, 1H), 7. 1 8 (d, 2H), 7.48 (s, 



20 



EXAMPLE 23 



F 2 HC 




H,C OH 



(1 HYDROXY- l-METHYL)ETHYL]THIAZOLYL} ETHYL }PyR© N-OXIDE 
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Example 23 was prepared by the following procedure- 

n^f!!^^ 
^^^^^ 

example 22, Step 2; 2.3g) ln isopropanol/hexane (30mL, 1:4) was iniected fS * * ta 
onto a Chirac AD p reparative (5cm x 5Qcm) ^ * 6mL > 

. hexaneAsopropanol 96:4 at 75mL/min with UV detection at 280nl Th • 
were se parat d WJth ^ faster ^ I o"" 

^^TZZZT- " mer 2) hav - a ~ - 

Enantiomer 1 (761mg) J ^"2 ^ " " ~" 

f^T^*^^ r 2 fi hvH o 

Following the procedures described in Example 22, Steps 3 and 4 h„r 
subsntuung chiral pyridine from the present Step 1 (Enantiomer 1 7 O mg ^0 » fo 
he racem, pyridine from Exam P ,e 22 ; Step 2, the title compound « 2lZ 
(chromatographysilica gel ; ch,orofomVEtOH 9:1 to 4:1) as a white fo^mg) 

1H) 2 0 2 2 , ^ f 8 ° 0MHZ ' ~ d6): 5 (S ' 6H >' ^ ^ 1H), 1 Tf m 
(s W 2^ ( ' H>> ^ 1H) ' ^ 1H) ' 7 -° 8 <* ^ ™ <* ™ 



!"1 



25 



« 
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EXAMPLE 24 



F 2 HC- 




(±)-4- { 2 "f ( 3 "CYCLOBUTYLOXY-4-DlH J UOROMETHOXY)PHENYL]-2- { 5-[2 (1 

HYDROXY- l-TPJFLUOROMETHYL-2 2 2 
TRDRLUORO)ETH YL] THI AZOL YL } ETHYL } PYRIDINE 

Examnle , h f * ^ ^ by f ° 1,0Wing the P rocedu ™ Scribed in 
Example 5, but substituting 3-cyclobutyloxy^difloromethoxybenzaJdehyde for 3 4 
(d ]fl uo r o m ethoxy)benzaidehyde, the title compound (dmi^/^^ 
toluene/acetone 7:3) was obtained as a foam (277mg). g 

'HNMR (500MHz, acetone^): 5 1.66 (m, 1H) 1 80 (m ' im o n o , , 

^^d°7^ 340 - 3 - 53 (m ' 2Hx 470 (m - ^i^T^^ : 

(m, 2H), 7.06 (d, 1H), 7.16 (d, 2H), 7.68 (s, 1H), 8.37 (br s, 2H). 
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EXAMPLE 25 



F 2 HC- 




(±H- { 2-[(3-CYCLOBUTYLOXY-4-DIFLUOROMETHOXY)PHENYL]-2-^ 

HYDROXY- l-TRIFLUOROMETHYL-2 2 2- 
TRIFLUdRO)ETHYL]THL\ZOLYL] ETHYL } PYRIDINE A^-OXIDE 

Example 25 was prepared by following the procedures described 'in 
Example 6, but substituting Example 24 (203mg, 0.35mmol) for Example 5 The tide 

W~ ( at™r Phy SjliCa 8el: diChl °~ ~ ™» - obtained as a 

2H) 2 30 2 SO ? 0MHZ ' aCet0ne - d6): 5 167 (m ' 1H) ' 181 < m ' 1H >> 2 °^ (m, 

2H) 2.30-2.50 (m, 2H), 3.45-3.59 (m, 2H), 4.75 (m, IH), 4.81 (t, IH), 6.85 (t, IH), 6 94 

7-0 (m, 2H), 7.10 (d, IH), 7.19 (d, 2H), 7.81 (s, IH), 7.97 (br d, 2H), 8.45 (b , 2* 
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EXAMPLES 26 AND 27 



F 2 HC 




CH 3 
^H 3 C OH 

CfflRAL3- {2 - [( 3-CYCLOBlJrYLOXY^DIFLUOROMETHOXY)PHENYLl 2 13 n 
-HYDROXY- 1 -METHYL)ETHYL]THIAZOLYL } ETHYL) P^^j^d^" ^ 5 ~f 2 ' 

Examples 26 and 27 were prepared by the following precedure- 

methvnethvl1th^^i YMoThjmi:;! ^ 

To a solution of pyridine (1 .8mL, 22.2m m ol) in toluene (50mL) at 0°C 

S ^:i::r thio T c r de " io - 7mmo,) and ^ - 

w^u2 f r 20 T ' 6P 1 C4 - 6 * 8 - 9mm0,) ' ^ t0lUene (25mL >- Tne mixture 
was surred for 20m in to g 1V e a precipitate. The mixture was filtered and the residual 

ohd washed with toluene. The combined organics were concentrated to pro Zte 

crude chlonde as an amber oil that was used immediately 

and HMPA (4 6^1 ******** * 26 ^ol) in THE (HOmL) 

and HMPA 4 6mL, 26.7mmol) at room temperature was added potassium 

b,s ( nmethy, Sll yl)amide (53.4mL of a 0.5M solution in toluene, 7mmol). The resultine 
mature was stirred for 20min and then a THE (20mL) solution of the Jude " § 

5 C^o\r;T d ^ ^ StilTed ^ 25 ° C - ^ -~» - £1 into 

h h 1! ° rganiCS Were washed successively with water (3X) 

dned (MgS0 4 ) and concentrated. Flash chromatography of the residue (sili Z N 
acetate/hexane 1:1 to 3:2) provided the esters as a yellow oil (2.5g). " 
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Tm/M ThiS material (2 - 5 ^ 38m ™D was dissolved in a mixture of 

THF/MeOH/water (3:1:1, 30mL), 2N LiOH (5.7mL, 11.4m mol ) was added and the 

HCJ (2 5m L) was slowly added, bringing the mixture to -pH 5. The mixture was 
concentrated and then extracted three times with ethyl acetate. The combined organics 
we re washed w,th water (3X), dried (MgS0 4 ) and concentrated to give the acid (2^ 
The acKl was ^solved in DMSO (lOmL) and heated at 150°C for 7h and then stirred at 
room temperature for 15h. Water (50mL) and brine (5mL) were added and the 7* ure 
was extracted with dichloromethane (3X). The combined organics were washed w L 

' ;™'™ gS ° 4)ahdC ° nCentrated ^^^omatographyoftheresiduethca 
gel, ethyl acetate/EtOH 1:0 to 9:1) provided the title product as an oil (SSSmg)! ' 

gte^JResojut ion of (±) , 3 , { y^^ pb^^^^^.^^^^^ 
hydroxy- 1 -methvnemvl1thi a ^i y , 1 ^K ylIj:::! ^ XUL-JSOLLLUZJlz 

p^xx/k A SOlUti ° n ° f thC mat6rial fr ° m the P resent Ste P 1 (855mg) in 

r rT- ^ inj6Cted ° nt ° 3 ™ ~ Ve (*» X 50cm) 

2^nl T, C 8 heXane/EtOH 85:15 * with UV detection at 

280nm).. The enanUomers were separated with the faster eluting enantiomer having a 
— time of 25min mmtiQmeT i} ^ sjower £nan g a ^ 

2) havmg a retenUon time of ~34min. The eluants were concentrated to provide the 

S"C ta Enantiomer 1 " 26> 400mg) and Enantiomer 2 

r m , m i C w lRNMR (5 ° 0MHZ ' aCet0ne ^ for b °«i enantiomer*: 5 1 .52 (s, 6H), 1 67 
™. 1H), 1.81 (m, 1H), 2.0-2.2 (m, 2H), 2.34-2.50 (m, 2H), 3.34-3.49 (m 2H) 4 63 ft 

£■ 46 T^^r 1 - a ih) ' 6 - 90 - 6 - 95 2H) - ™ « « ™ £ 

lil), 7.46 (s, 1H), 7.55 (d, 1H), 8.42 (m, 1H), 8.47 (s, 1H). 
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EXAMPLE 28 



F 2 HC 




(1-HYDROXY-1-METHYL)ETHYLJTH1A20LYL}ETHYL)PYRIDINE TV-OXIDE 

Example 28 was prepared by the following procedure Amix.„„„f 
Exarepie 26 (Enantioreer „ 4O0m g , O.^rereoi) and Mm£(«Co1S£ 
dtchlororeethane and MeOH (0.9rnL, was stirred a, room rerepe" oh 
The muture was partitioned wire dichiororeethane and sa, at, NarTco T 

'hnmr r,nntra C ° mpound as a whit<! f °™ < 280 ™g). 
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EXAMPLE 29 




0- 



CHIRAL3- { 2-[(3-CYCLOBUTYLOXY^DIFLUOROMETHOXY)PHENYLl 2 I, n 
(1 -HYDROXY- 1-METHYL)E^ 

Examofe 98 h f ^ * f ° 1,OWing the Pr ° Cedures describe d in 

Example 2 8 but subs.tuting Example 27 (Enantiomer 2; 385mg, 0.84mmol) for Example 

26. The .tie compound (chromatography silica gel; dichloromethane/EtOH 9- to 4^ 
was obtained as a white foam (3 lOmg) W4,1) 
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EXAMPLES 30 AND 31 



FpHC 




GHIRAL ^"^?"f^"^YCLOBUTYLOXY^DIFLUOROMETH6xY)PHENYL]-2-{5 12 

(1 -HYDROXY- l-TRIFLUOROMETHYL-2 2 2 
TRIFLUORO)ETHYL]THIAZOLYL}KrHYL}PYRID']NE A^-OXIDE 

Examples 30 and 31 were prepared by the following procedure- 

To a solution /i-BuLi (8.5mL of a 1.6M solution in hexane 1 1 * mm n • 
anhydrous ether ( 20mL) at -78>C was added a solution «tJ^ 7 ?£Z£1 
anhydrous ether (lOmL, After 1.5h, this mixture was added to a s 1 ion ' of 3 

cyclobutyloxy-4-difluoromethox y ben2aldehvde r2 1 7 * « 07 n T 

(30mL} at 7R°P tk nzaiaenyde (2. 17 g, 8.97mmol) m anhydrous ether 

dd^ T : m t ' m,XtUre ^ Stim!d ^ - 78 ° C f ° r 2h and then sat " -9- NH.C1 was 

W dld Z so r; XtraCted With 6thyl aC6tate ^ ^ ~ — w ^d w"h 
hZ / I } C ° nCentrated - Hash chromatography of the residue (silica «!• 

hexane/ethy, acetate 95:5 to 7:3) provided (±)-(3-Cyclobut y loxy-4- § 

2,2,2-tnfluoroethyl } thiazolylcarbinol as a yellow oil (4.99g). V™**^ 

To a soluuon of pyridine (2mL, 26.7mmol) in toluene (5mL\ *r n°r 
'0 m ,n. To ,h, s m » m slowly added , solutjon of , he alcoho| ftom preseM £ 
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1 (4.99g, 8.0mmol) in toluene (I5mL). The mixture was warmed to room temperature 
and stirred for 45min to give a precipitate. The mixture was added directly to a silica gel 
column and eluted with hexane/ethyl acetate (4:1) to provide the crude bromide as a pale 
yellow oil (3.67g) that was used immediately. 

To a solution of ethyl 3-pyridylacetate A/-oxide (2.4g, 13.25mmol) in THF 
(80mL) and HMPA (2.4mL, 13.8mmol) at 0°C was added potassium 
bis(trimethylsilyl)amide (27mL of a 0.5M solution in toluene, 13.5mmol). Theresulting 
mixture was warmed to room temperature and stirred for 1.5h. The mixture was re- 
cooled to 0°C and then a THF (lOmL) solution of the crude bromide prepared above 
(2.97g, 4.33mmol) was added. After stirring for 17h at 25°C, the mixture was poured 
into sat; aq. NH4CI, the layers were separated and the aqueous phase was extracted with 
ethyl acetate. The combined orgahics were washed with brine, dried (Na 2 S0 4 ) and 
concentrated. Flash chromatography of the residue (silica gel; chchloromethane/EtOH 
98:2 to 95:5) provided the esters as a yellow oil (3.2 g). 

This material (3.2 g, 3.7mmol) was dissolved in a mixture of 
THF/MeOH/water (3:1:1, 35mL), 1.7N Li OH (7mL, 11.9mmol) was added and the 
mixture was heated at 60°C for 5h. A second aliquot of 1 .7N Li OH (7mL) was added and 
heating was continued for a further 4h. The mixture was cooled to room temperature and 
then 2N HC1 (14mL) was slowly added. The mixture was concentrated and partitioned 
between ethyl acetate and water. The aqueous phase was extracted with ethyl acetate and 
the combined organics were washed with brine, dried (Na 2 S0 4 ) and concentrated to give 
the acid (2.64g). The acid was dissolved in DMSO (20mL) and heated at H0-130°C for 
4.5h and then stirred at room temperature for 15h. Water (200mL) was added and the 
mixture was extracted with dichloromethane (3X). The combined organics were washed 
with brine, dried (Na 2 S0 4 ) and concentrated. Flash chromatography of the residue (silica 
gel; dichloromethane/MeOH/10% aq. NH4OH 90:5:5) provided (±)-3-{2-[(3- 

Cyc]obutyloxy-4-difluoromethoxy)phenyl]-2-{5-[2-(l-hydroxy-l-trifluoromethyl-2,2,2- 
trifluoro)ethyl]thiazoIyl }ethyl}pyridine W-oxide as a white foam (1.4g). 

Step 3: Resolution of (±)-3-(2-lf3-Cvc1nh„ t vlo X v-4-diflnnromethoxv->nhenvll-2-r'S-r?.-/l. 
hvdroxY-l-trim^romethvl^^^-trifluoroVthv l lthiazolvllethvnpvridine^-nx.He. 

A solution of the material from the present Step 2 (1.4g) in EtOH/hexane 
(20mL, 3:7) was injected (4 X 5mL) onto a Chiralpak® AD preparative (5cm X 50cm) 
HPLC column (eluting with hexane/EtOH 9:1 at 60-80mL/min with UV detection at 
270nm). The enantiomers were separated with the faster eluting enantiomer having a 
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retention time of ~16min (Enantiomer 1, Example 30) and the slower eluting enantiomer 
(Enantiomer 2, Example 31) having a retention time of ~19min. The eluants were 
concentrated to provide the enantiomers as white foams: Enantiomer 1 (579mg) and 
Enantiomer 2 (132mg). 

HNMR (500MHz, acetone-d 6 ) for each enantiomer: 8 1.65 (m, 1H), 1.81 
(m, 1H), 2.0-2.2 (m, 2H), 2.35-2.50 (m, 2H), 3.43-3.57 (m, 2H), 4.76 (m, 1H), 4.87 (t, 
1H), 6.85 (t, 1H), 6.96-7.02 (m, 2H), 7.10 (t, 2H), 7.22 (t, 1H), 7.35 (s, 1H), 7.94 (d 1H) 
8.06 (s, 1H), 8.28 (br s, 1H). 



EXAMPLE 32 



F 2 HC 




(±)-2- { 2-[(3-C YCLOBUTYLOXY-4-DIFLUOROMETHOXY)PHENYL]-2- { 5-[2-( 1 

HYDROXY-l-TRIFLUOROMETHYL-2,2,2- 
TRIFLUORO)ETHYL]TmAZOLYL}ETHYL}PYRIDINE^-OXIDE 

Example 32 was prepared by the following procedure: 

- * 

S tep 1: (±)-2-{2-r(3-Cvclobutvlox y -4-difluoromethoxv')phenvn-2-f 5-f2-n - 
trifluoromethvl- 1 -rr2-tri methvlsilvlethoxv , )methoxv1-2.7 ,7- 
trifluoroeth vnthiazolyl }ethvl ) p yridine 

To a solution of diisopropylamine (0.14mL, lmmol) in THF (2mL) at 0°C 
was added rt-BuLi (0.62mL of a 1.6M solution in hexane, 0.99mmol). After 45min, the 
resulting mixture was cooled to -78°C and ethyl 2-pyridylacetate (0.15mJL, O.98mmol) 
was added. The mixture stirred for lh and then a THF (4mL) solution of the bromide 
prepared in Example 30, Step 2 (0.22 g, 0.33mmol) was added. After stirring for 17h at 
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3 



25°C, the mixture was poured into 25% aq. NI^OAc. The aqueous phase was extracted 
with ethyl acetate and the organics were washed with brine, dried (Na 2 S0 4 ) and 
concentrated. 

« 

This material was dissolved in a mixture of THF/MeOH/water (3 11 
lOmL), 1.7N Li OH (2mL, 3.4mmol) was added and the mixture was heated at 60°C 'for 
2^h. The mixture was cooled to room temperature and then 2N HC1 (2mL) was slowly 
added. The mixture was concentrated and partitioned between ethyl acetate and 25% aq 
NHjOAc. The aqueous phase was extracted with ethyl acetate and the combined organics 
were washed with brine, dried (Na 2 S0 4 ) and concentrated. Flash chromatography of the 
residue (s.hca gel; hexane/ethyl acetate 7:3) provided the protected alcohol (±)-2-{2 [(3 

Gyclobutyloxy-4-difluoromethoxy)phenyl]-2-{5-[2-(l-trifluoromethyl-l-[( 2 '- ' 
tnmethyJsilyle^^ ^ 

(169mg). 



Step 2: (±)-2-{2-r(3-Cyc1obntylox y - 4-diflnnro metho X vy h P n Y n.2-(5-r?-n-h y H m v Y 7 
trifluoromethvl-7..2.2-triflnnrnW hvnthi a7 .nlvl l P .th Y l } ry ^^^ 

A mixture of the protected alcohol from the present Step 1 (169mg 
0.24mmol) and TBAF (2.5mL of a 1M solution in THF, 2.5mmol) in THF (3mL) was 
heated at 60°C for 17h. 25% aq. NH4OAC was added, the mixture was extracted with 
ethyl acetate and the combined organics were washed with brine, dried (Na 2 S0 4 ) and 
concentrated. Flash chromatography of the residue (silica gel; hexane/ethyl acetate 11) 

provided (±)-2-{2-[(3-Cyclobutyloxy-4-dif] U oromethoxy)phenyl]-2-{5-[2-(l-hydroxy-l 
tnfluoromethyl-2,2,2-trifluoro)emyl]thiazolyl}emyl} P yridine as art oil (107mg). 

Step 3: r±)-2-{2-f(3-Cvclohntvloxv-4-rtif1,, n ro m ethoxvY h P .nvll-2-f 5-f ?.(l-h V ri^vy , 
rtfluoromethvl-?,2.2-triflnorn) P ^ 

A mixture of (±)-2-{ 2-[(3-Cyclobutyloxy-4-difluoromethoxy)phenyl]-2- 

{5-f2-(l-hydroxy-l4rifluoromemyl-2,2,2-trifluoro)emyl] t hiazolyl}ethyl} P yridinefrom 
the present Step 2 (107mg, 0.19mmol) and MMPP (185mg, 0.37mmol) in 

dichloromethane (5mL) and MeOH (0.5mL) was stirred at room temperature for 2h A 
second aliquot of MMPP (1 85mg) was added and the mixture was stirred for 48h The 
mixture was filtered through Celite® and concentrated. Flash chromatography of the 
residue ( s ,hca gel; dichloromethane/MeOH/10% aq. NH4OH 95:2.5:2.5), followed by a 
second chromatography of the mixed fractions (silica gel; ethyl acetate/EtOH 95:5) 
provided the tide compound as a white foam (26mg). 
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'HNMR (500MHz, acetone-de): 5 1.65 (m, 1H), 1.80 (m, 1H), 1.95-2.18 
(m, 2H), 2.32-2.48 (m, 2H), 3.60 (m, 1H), 3.75 (m, 1H), 4.63 (m, 1H), 5.28 (t, 1H), 6.83 
(t, 1H), 6.90-7.97 (m, 2H), 7.09 (d, 2H), 7.15 (m, 2H), 7.29 (m, 1H), 7.80 (s, 1H), 8.23 (d 
1H), 8.70 (br s, 1H). 



EXAMPLE 33 




(±)-4- { 2-[(3-CYCLOPROPYLOXY-4-DIFLUOROMETHOXY)PHENyLJ -2- [ 5-[2-( 1 - 
HYDROXY- 1 -METHYL)ETHYL]THIAZOLYL JETHYL } PYRIDINE //-OXIDE 

Example 33 was prepared by following the procedures described in 
Example 22, but substituting 3-cyclopropyloxy-4-difluoromethoxybenzaldehyde for 3- 
cyclobutyloxy-4-difluoromethoxybenzaldehyde. The title compound (chromatography 
silica gel; dichloromethane/EtOH 7:3) was obtained as a white foam (126mg). 

'HNMR (400MHz, acetone-dg): 5 0.60-0.85 (m, 4H), 1.52 (s, 6H), 3.36- 
3.50 (m, 2H), 3.88 (m, 1H), 4.69 (t, 1H), 4.95 (s, 1H), 6.76 (t, 1H), 6.95 (m, 1H), 7.07 (d, 
1H), 7.18 (d, 2H), 7.41 (m, 1H), 7.48 (s, 1H), 7.96 (d, 2H). 
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EXAMPLE 34 



F 2 HC 




(±)-3-{2-[(3-CYCLOPROPYLOXY-4-DIFLUOROMETHOXY)PHEIsfYL]-2-{5-[2-(l- 

HYDROXY- 1 -TRIFLUOROMETHYL-2,2,2- 
TRIFLUORO)ETHYL]THIAZOLYL}ETHYL } PYRIDINE JV-OXIDE 

Example 34 was prepared by the following procedure: 

Step I: (±)-(3-Cvclopropvloxv-4-difluoromethoxv^h e nv1- 5 -f2-q-trifliioromethvl-1-r( ?.- 
trimethvlsilvlethoxv^methn x vl^^^-triflnoroethvlkhiazolvlcarbinol 

To a solution n-BuLi (13mL of a 1.6M solution in hexane, 20.8mmol) in 
anhydrous ether (40mL) at -78°C was added a solution of Thiazole 2 (8.07 g, 21.2mmol) 
in anhydrous ether (25mL). After 1 .5h, this mixture was added to a solution of 3- 
cyclopropyloxy-4-difluoromethoxybenzaldehyde (3.03g, 13.3mmol) in anhydrous ether 
(30mL) at -78°C. The mixture was stirred at -78°C for 1.75h and then sat. aq. NH4CI was 
added. The mixture was extracted with ethyl acetate and the organics were washed with 
brine, dried (Na 2 S0 4 ) and concentrated. Flash chromatography of the residue (silica gel; 
hexane/ethyl acetate 9: 1 to 7:3) provided the alcohol, (±)-(3-Cyclopropyloxy-4- 

difluoromethoxy)phenyl-5-{2-(l-trifluoromethyl-l-[(2-trimethylsilylemoxy)methoxy]- 
2,2,2-trifluoroethyl Jthiazolylcarbinol, as a yellow oil (7.05g). 

Step 2: (±)-3-{2-f(3-CYclopropvloxy-4-difluoroTne.t h oxvmhenvn-2-f 5~r2-f 1 -hydroxv-1- 
,trifluoromethvl-2.2.2-triflun m)ethvnthi a7 .olvl lethvl Ip vriHinP A/.nviH P 

To a solution of pyridine (1.6mL, 19.8mmol) in toluene (5mL) at 0°C was 
slowly added thionyl bromide (0.84mL, lO.Smmol) and the resulting mixture was stirred 
for 5min. To this mixture was slowly added a solution of the alcohol from the present 
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Step 1 (4.38g, 7.2mmol) in toluene (lOmL). The mixture was warmed to room 
temperature and stirred for 45mm The mixture was added directly to a silica gel column- 
and eluted with hexane/ethy, acetate (95:5 to 7:3) to provide the crude bromide as a 
yellow oil (2.59g) that was used immediately. 

«0mT . h tJZ! ^ SpenSi ° n ° f ethyl 3 -PyridylacetateiV-oxide (2 g, ll.Ommol) in THF 
(60mL) and HMPA (2mL, 1 1 .5mmol) at 0°C was added potassium 

bxsCtrimethylsilyOamide (22mL of a 0.5M solution in toluene, 1 l.Ommol). The resulting 
mixture was warmed to room temperature and stirred for 1.5h. The mixture was re- 
cooled to 0°C and then a THF (lOmL) solution of the crude bromide prepared above 

at I*' T S ^ Aft6r StiTAng 3t 25 ° C ' the was P«»d into 

acetate. The combmed organics were washed with brine, dried (Na 2 S0 4 ) and 

FIaS ' ^-'ography of the residue (silica gel; dichloromethane/EtOH 
J8.2 to 95:5) provided the esters as a white foam (2.35g). 

TWT7/TV/T rt « ThiS materiaI (2 " 358, 3 5mm0l) diSS ° 1Ved iD 3 Of 

THF/MeOH/water (3:1:1, 33mL). Next, 1.7N LiOH (6.5mL, ll.lmmol) was added and 
he resulting mixture was heated at 60°C for 2.5h. The mixture was cooled to room 

2N ^ Sl ° W]y 3dded ThC ***** ™ "ated 

and p artltl oned between ethy, acetate and water. The aqueous phase was extracted with 

ethyl acetate and the combined organics were washed with brine, dried (Na 2 S0 4 ) and 

concentrated to give a yellow solid (2.4g). This material was dissolved in DMSO (30mU 

and heated at 130*0 for 2h. Water (300mL) was added and the mixture was 1^ 

wnh die lore >methane (3X). The combined organics were washed with brine, dried 

(Na 2 S0 4 ) and concentrated. Flash chromatography of the residue (silica gel- 

t ss: ~ 0% aq - m 90:25:2 - 5 to 9o:5:5) provided - — 

'HNMR (500MHz, acetone-d 6 ): 6 0.60-0.88 (m, 4H), 3 48 (ra 1H) 3 58 

T m 'ZT^ r 4 * 1H) ' 6 (t ' 1H) ' 7 01 « 7.12 m, 2H0 7 2 (m 
1H), 7.49 (s, 1H), 7.86 ( S , 1H), 7.95 (d, 1H), 8.09 (s, 1HX 8.33 (brs, 1H). 
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EXAMPLES 35 AND 36 



F 2 HC 




O- 



CHERAL 3- { 2-[(3-C YCLOPROPYLOXY-4-DIFLUOROMETHOXY)PJIENYL] 

[2-(l-HYDROXY-l-TRIFLUOROMETHYL-2 ) 2,2- 
TRIFLUORO)ETHYL]THIAZOLYL}ETHYL } PYRIDINE AT-OXIDE 



-2-{5- 



Examples 35 and 36 were prepared by the following procedure. A 
solution of the material from Example 34 (1.66g) in EtOH/hexane (20mL, 3:7) was 
injected (4 X 5mL) onto a Chiralpak® AD preparative (5cm X 50cm) HPLC column 
(eluting with hexane/EtOH 9:1 at 80mL/min with UV detection at 270nm). The 
enantiomers were separated with the faster eluting enantiomer haying a retention time of 
~16min (Enantiomer 1, Example 35) and the slower eluting enantiomer (Enantiomer 2, 
Example 36) having a retention time of ~19min. The eluants were concentrated to 
provide the enantiomers as white foams: Enantiomer 1 (652mg) and Enantiomer 2 
(134mg). 

'HNMR (500MHz, acetone-de) for each: 5 0.60-0.88 (m, 4H), 3.48 (m, 
1H), 3.58 (m, 1H), 3.90 (m, 1H), 4.90 (t, 1H), 6.79 (t, 1H), 7.01 (m, 1H), 7.12 (m, 2H), 
7.22 (m, 1H), 7.49 (s, 1H), 7.86 (s, 1H), 7.95 (d, 1H), '8.09 (s, 1H), 8.33 (br s, 1H). 



Other variations or modifications, which will be obvious to those skilled in 
the art, are within the scope and teachings of this invention. This invention is not to be 
limited except as set forth in the following claims. 
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WHAT IS CLAIMED IS: 



1 



A compound represented by Formula (I): 




(I) 

' or a pharmaceutical^ acceptable salt thereof, wherein 

Rl is Ci_ 6 alkyl or C3-6cycloalkyl, optionally substituted with 1-4 
independent halogen; 

R 2 is Ci_6alkyl or C3_6cycloalkyl, optionally substituted with 1-4 
independent halogen; 

R3 is Ci-4alkyl, C3-6cycloalkyl, heteroaryl, or phenyl, any of which 
optionally substituted independently with 1-4 independent halogen or Ci_ 6 alkyl; 

R 4 is H or Ci_4alkyl, said alkyl optionally substituted with 1-4 
independent halogen; 

RP is H, halogen, nitrile, or a Ci_ 6 alkyl group, said alkyl optionally 
substituted with 1-4 independent halogen; 

nisOorl;and 

when R3 and R4 are connected to each other through X, then R3 and R4 
are each Cialkyl, and X is Co-4alkyl. 

2. The compound according to claim 1 , or a pharmaceutically 
acceptable salt thereof, wherein 

Rl is Ci- 6 alkyl, optionally substituted with 1-4 independent halogen; 
R 2 is Ci-6alkyl or C3-6cycloalkyl, optionally substituted with 1-4 
independent halogen; 
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R 3 is Ci-4alky], C3.6cycloalkyl, heteroaryl, or phenyl, any of which 
optionally substituted independently with 1-4 independent halogen or Ci^alkyl; 

R 4 is H or Ci-4alkyl, said alkyl optionally substituted with 1-4 
independent halogen; 

RP is H, halogen, nitrile, or a Chalky] group, said alkyl optionally 
substituted with 1-4 independent halogen; 

nisOor 1; and 

when R3 and R4 are connected to each other through X, then R3 and R4 
are each Cialkyl, and X is Co-4aIkyl. 

3. The compound according to claim 1 , or a pharmaceutical^ 
acceptable salt thereof, wherein 

Rl is Chalky], optionally substituted with 1-4 independent halogen; 

R 2 is Ci_6alkyl, optionally substituted with 1-4 independent halogen; 

R3 is Ci- 4 alkyl, C3-6cycIoalkyI, heteroaryl, or phenyl, any of which 
optionally substituted independently with 1-4 independent halogen or Cialkyl; 

R 4 is H or Cialkyl, said alkyl optionally substituted with 1-4 
independent halogen; 

RP is H, halogen, nitrile, or a Ci_6alkyl group, said alkyl optionally 
substituted with 1-4 independent halogen; 

nisOorl;and 

when R3 and R4 are connected to each other through X, then R3 and R4 
are each Cialkyl, and X is Co-4alkyl. 

4. The compound according to claim 1, or a pharmaceutical! y 
acceptable salt thereof, wherein 

Rl is Ci-6alkyl, optionally substituted with 1-4 independent halogen; 
R2 is Ci-6alkyl, optionally substituted with 1-4 independent halogen; 
R 3 is Ci-4alkyl, optionally substituted independently with 1-4 
independent halogen or Ci-6alkyl; 

R4 is H or Ci_4alkyl, said alkyl optionally substituted with 1-4 
independent halogen; 

RP is H, halogen, nitrile, or a Cialkyl group, said alkyl optionally 
substituted with 1-4 independent halogen; and 

nisOorl. 
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5. 



arrmf .. . u Th£ com P°"nd according to claim 1 , or a pharmaceutical^ 
acceptable salt thereof, wherein y 

Rl is Chalky!, optionally substituted with 1-4 independent halogen; 



R2 is C^alkyl, optionally substituted with 1-4 independent halogen- 

. , . u f 18 C 3-6cycloalkyl, optionally substituted independently with 1-4 
independent halogen or Ci_6alkyl; 



10 



R 4 is H or C]-4alkyl, said alkyl optionally substituted with 1-4 
independent halogen; 

RP is H, halogen, nitrile, or a Chalky! group, said alkyl optionally 

substituted with 1-4 independent halogen; and 

n is 0 or 1. 



20 



25 



, s L1 ThC com P° und according to claim 1, or a pharmaceutical! v 

15 acceptable salt thereof, wherein annaceutically 

Rl is Ci. 6 alkyl, optionally substituted with 1-4 independent halogen- 

15 Cl -6 aIk y I - optionally substituted with 1-4 independent halogen' 

inrf ^ u f ,sheteroar yl. optionally substituted independently with 1-4 
independent halogen or Gi_6alkyl; uenuywimi-4 

R4 is H or Ci^alkyl, said alkyl optionally substituted with 1-4 
independent halogen; 

RP is H, halogen, nitrile, or a Chalky] group, said alkyl optionally 

substituted with 1-4 independent halogen; and 

nisOorl. 

7. The compound according to claim 1 , or a pharmaceutical] v 
acceptable salt thereof, wherein ' ' Pharmaceutical^ 

Rl is Ci. 6 alkyl, optionally substituted with 1-4 independent halogen; 
R is Ci_ 6 alkyl, optionally substituted with 1-4 independent halogen- 
halogen or CilC,; h6ny1 ' ° Pti ° nally SUbStitUt£d inde P^'y with 1-4 independent 

R4 is H or Ci_ 4 alkyl, said alkyl optionally substituted with 1-4 
independent halogen; 

RP iS H ' haI ° gen ' nitrile > or a C l-6alkyl group, said alkyl optionally 
35 substituted with 1-4 independent halogen; and 
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nisOorl. 

8 - The compound according to claim 1 nra^o 
acceptable salt thereof, wherein Pharmaceutical^ 

R2 I' rl'TT: ° Pti0na " y SUbStitUted Wkh M indent halogen- 
R - Chalky,, opt.onally substituted with 1-4 independent halogen' 

R and R4 are connected to each other through X- 
R3 andR4 areeachClaIkyl . & n A > 

X is Co-4allcyl; 

RP»H, halogen, nitrite, or a Ci_6alkyl group, said alkyl optionally 
substituted with 1-4 independent halogen; and y 

nisOorl. 

accept sa„ I™, wh^ ^ ~ S " " ' 

Rl is C^aUcyl, optionally subsUtuted wi,h 1-4 independent halogen- 
R3 c~ C * " P f 7* M ^pendent halogen; 

P4 rr J. independent halogen or Ci_ 6 alkyl- 

independent Jo,! " * "* ™> — «* 

— - jssx ;:;:„: a ^ — - - «• 

nisOorl; and 

- each C,*^ ITc^" * "* * to R3 - 

aeceptable sal, Lof , wh^T"' " *" ^ °" > i »—^ 

R2 !! n '" 6a ' k f ' ° Pti0na " y S ' bStit " K6 with '- 4 impendent halogen- 

R » Cs-oeyctoalM, opoonafly substituted with I -4 independent hai'ogen- 

indepe„de„,ha i :Ji: i CM- ti0n " y!UbSti,U ' edind ^ dMdyWithW 

R4 is H or Ci_4alkyl, said alky] optionally substituted with 1-4 
independent halogen; 
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RP is H, halogen, nitrile, or a Ci- 6 alkyl group, said a]kyl optionally 
subsututed with 1-4 independent halogen; and 

nisOorl. 

11. The compound according to claim 1, or a pharmaceuhVallv 
acceptable salt thereof, wherein pnarmaceutically 

RlisCLoalkyl, optionally substituted with 1-4 independent halogen- 
R is C3-6cycloalkyl, optionally substituted with 1-4 independent hal'ogen- 

10 , u S C3 - 6cycloalk y 1 ' °P tio ^lly substituted independently with 1-4 

10 independent halogen or Ci_ 6 alkyi; 

R4 is H or Ci^alkyl, said alkyl optionally substituted with 1-4 
independent halogen; 

RP is H, halogen, nitrile, or a Chalky! group, said alkyl optionally 

substituted with 1-4 independent halogen; and 
15 nisOorl. 

acceptable salt ^ 

Rl is Q.galkyl, optionally substituted with 1-4 independent halogen- 
R - C 3 -6cycloa]kyl, optionally substituted with 1-4 independent halogen- 

inH, a . u V 1S heteroalk y 1 ' optionally substituted independently with 1 4 
independent halogen or C i -6alkyl; . nuy wim 1-4 

R4 is H or Chalky], said alkyl optionally substituted with 1-4 
independent halogen; 

RP is H, halogen, nitrile, or a Cl _ 6 alk y l group, said alky] optionally 

subsututed with 1-4 independent halogen; and 

nisOorl. 

30 accepts saltLof,^ 

Rl is Chalky], optionally substituted with 1-4 independent halogen- 

R is C 3 - 6 cycloalkyl, optionally substituted with 1-4 independent halogen- - 

halogen or C 2 ^IkT^' 0Pti0na " y With " independent 
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R4 is H or Ci^alkyl, said alkyl optionally substituted with 1-4 
independent halogen; 

R P isH > halogen,nitrile ) oraC 1 . 6a lkyl group, said alkyl optionally 
substituted with 1-4 independent halogen; and P * 

n is 0 or 1. 

" acceptable salt Lof .w^n^ ^ " *** l '~ 

Rl is Chalky,, optionally substituted with 1-4 independent halogen- 

R » C3 -~^« optionally substituted with 1-4 independent halogen- 

and R4 are connected to each other through X- 
R J and R4 are each q alkyl; 

X is Co-4aIkyl; 

RP is H, halogen, nitrile, or a Chalky! group, said alkyl optionally 
substituted with 1-4 independent halogen; and * 

nisOorl 



15. 



The compound according to claim 1, comprising 
F 2 HC. 
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F 2 HC 




F n C OH 



F 2 HC 




F,d OH 



F 2 HC 




H,C OH 
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FoHC 




O- 



or a pharmaceutical^ acceptable salt thereof. 



16. The compound according to claim 1, comprising 

(±)-4-{2-[3 > 4-Bis(difluoromethoxy)phenyl]-2-[5-(2-(l-hvdroxv 1 
methyDethyDthiazolyljethylJpyridineiV-oxide; nydroxy-1- 

Chiral4-{2-[3,4-Bis(difluoromethoxy) P henyl]-2-[5-(2-a-hvdroxv 1 
methyl)ethyl)thiazolyl]ethyl pyridine A^-oxide; nydroxy-1- 

t -a x u ( ^ ±) " 4 " (2 " [3 ' 4 - Bis(difluorometh oxy)phenyl]-2-t5-(2-(l-hydroxv 2 2 2 
tnfluoro)ethyI)thiazolyl]ethyl}pyridine; U nydroxy-2,2,2- 

v . ( ^ ±M " {2 ' f3 ' 4 " Bis(difluorometho ^y)phenylJ-2-[5-(2-(l-hvdroxv-2 
tnfluoro)ethyl)thiazolyl]ethyir P yridine^-oxide; U. hydroxy 2,2,2- 

\ (±H " {2 " t3,4 " Bis(difluoromethox y)phenyl]-2-{5-[2-(l-hydroxv-l- 
tnfluoromethyl^^^-trifluoroethyljthiazolyljethyljpyncine; ■ 

( ± ). 4 -{2-[3 ) 4-Bis(difluoromethoxy) P heny]]-2-{5-[2-(l-hydroxv-l 
tnfluoromethy,-2,2,2-tnfluoro)ethylJthiazolyl } ethy„ pyridine A^iL; " " 

(±/±)-4-{2-[3,4-Bis(difluoromethoxy) P henyl]-2-{5-r2-(l-hydroxv 1 
tnfluoromethyDethy^hiazolyDethylJpyndine/V-oxide; Y 

(±/±)-4-{2-[3,4-Bis(difluoromethoxy)phenyll-2-r5-(2 
phenylmethanoDthiazolylJethy] Jpyridine AT-oxide- 
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phenyDpropyDthiazolylJethyUpyridine^-oxide; hydroxy-l- 

(±/±)-4- { 2-[3,4-Bis(difl U oroniethoxy)phenyl]-2-r5-f 2 
cyclohexylmethanol)thia2olyl]ethyl} P yridine; 

cvclohexvl 2 9 ^f^^^**^^ 

cyclohex y l-2,2,2-tnfluo ro meth y l)eth y l)thiazolyl]ethyl pyridine /V-oxide; 

(±/±)-4-{2-[3,4-Bis(difIuoromethoxv)nhenv31-9 r«; n l j , , 
ethyDphenyOethylJthiazoJyUethyn . 

~y^ 
fluoro)phenyl 22^ 

tluorOphenyl^^^-tnfluo^ethyDthiazolylJethylJpyridine iV-oxide; 

(±/±)-4-{2-[3,4-Bis(difluoromethoxv)Dhenvn ? rs n n u ^ 
bromoDvridin 2 v n 9 9 t a s . ,UA y-'P nen y 1 J-^-L5-(2-(l-hydroxy-l-(5- 

mopyndm 2-yl)-2,2,2.tnfluoro)ethyl)thiazolyl]ethyl}pyridine tf-oxide; 

(±/±)-4-{2-[3,4-Bis(difluoromethoxy)Dhenvn-2 r<; n ft *. * 
bromopvridin-3 v n 9 o o *^a n , UA ^pnenyij-2-l5-(2-(l -hydroxy- 1 -(6- 

opyndin 3-yl)-2,2,2-tnfluoro)ethyl)thiazolyl]ethyl}pyridine Moxide; 

(±)-4-{2-[3 > 4-Bis(difluoromethoxy)phenyl]-2-{5-r2-ri 
hydroxy)cyclobutyl]thiazolyl} e thyl}pyridine^-oxide; 

C±)-4-<2-f3,4-Bis(difluoromethoxy)phenyIl-2-f5-r2-fl- 
hydroxy)cyclohexyl]thia Z oly] } ethyl } pyridine AT-oxide; 

(±H " {2 - [(3 ^ cIobut y 1 ^y^diWomethoxy)phenyll-2-f5-r2ri 
hydroxy-l-methyDethylJthiazolylJethyUpyndineiV-oxide; 

chiral 4 -{2-[(3-cyclobutyloxy-4-difluoromethoxy)phenyll-2-(5 T2 n 
hydroxy-l- m ethyl)ethyJ]thiazolyl } ethyl } pyridine JV-oxide; ' ^ 

, .„ (±) " 4 " {2 " [(3 " CycIobutyJox ^- diflu oro m ethoxy)pheny^ 

^- 4 -(2-[(3-cycIobutyJoxy-4-difluoromethoxy)phenyl]-2-/5 >2 a 
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♦ 

ChiraI 3 - {2 - [(3 - c y cIobut yloxy-4-difluoromethoxy)phenyn-2 IS n n 
hydroxy-l-methyDethyUthiazolyUethylJpyndine^oxide- ' 

Mroxy-l-t^^ 

Z7»In ^^^^y^^yDpyndine ,V-oxide; 

■ • , . U; " 2 ' {2 - [(3 - c y cIobut y lo xy-4-difluoromethoxy)phenvn-2 IS T9 n 

«. m e,^^ 

, • (±>3 " (2 " t(3 " CyclopropyJox y- 4 - difl "oromethoxy)phenvIT-2 ': t* n n 

hydroxy-l-tri^ 

fl uoromethyl-2,2,2-tnfluoro)ethyl]thiazolyl}ethyl }pyri dine A^-oxide- 
or a pharmaceutical^ acceptable salt thereof. 

17. A pharmaceutical composition comprising 



.. . ™ e Pta™aMubcal composition according to claim .7 f,,„i, 

compnsing a Leukotriene receptor antagonist a Le„lr„,™ k 

M2/M3 antagonist. «"ag°n. s t, a Uttanene biosynthesis inhibitor, or an 

chronic obstructive u^^lTT " ° f *— bronchitis, 

benign or malignL, 1«3 d '^. ^.nophiiic grannta™, psoriasis „, 

myocardium and brain mfl am * ! ' re P erfusi ° n ln JW7 of the 

syndrome chronic oh*.™,- , ^"^ome, mfant respiratory distress 

atherosclerosis neurooenir infi • restenosis, ortherosclerosis, 

bacterial, fungal induced seosis viral inn a ■ 1 ' nypersecretlon of gastnc acid, 
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mediated chronic tissue degeneration, osteoarthritis, cancer, cachexia, muscle 
wasting, depression, memory impairment, tumour growth, or cancerous invasion 
of normal tissues, osteoporosis, or bone loss, comprising the step of administering 
a therapeutically effective amount, or a prophylactically effective amount of the 
compound according to claim 1 or a phannaceutically acceptable salt thereof. 

20. Use of a compound of Formula (I), according to any one of 
claims 1 to 1 6, or a phannaceutically acceptable salt thereof, in the manufacture 
of a medicament for the treatment or prevention of asthma, chronic bronchitis 
chrome obstructive pulmonary disease, eosinophilic granuloma, psoriasis and' 
other benign or malignant proliferative skin diseases, endotoxic shock, laminitis in 
horses, colic in horses, septic shock, ulcerative colitis, Crohn's disease 
-perfusion injury of the myocardium and brain, inflammatory arthritis, chronic 
glomex-ulonephritis, atopic dermatitis, urticaria, adult respiratory distress 
syndrome, infant respiratory distress syndrome, chronic obstructive pulmonary 
disease m animals, diabetes insipidus, allergic rhinitis, allergic conjunctivitis 
vernal conjunctivitis, arterial restenosis, ortherosclerosis, atherosclerosis 
neurogenic inflammation, pain, cough, rheumatoid arthritis, ankylosing 
spondylitis, transplant rejection, graft versus host disease, hypersecretion of 
gastnc acid, bacterial, fungal induced sepsis, viral induced sepsis, fungal induced 
septic shock, viral induced septic shock, inflammation-mediated chronic tissue 
degeneration, cytokme-mediated chronic tissue degeneration, osteoarthritis 
cancer, cachexia, muscle wasting, depression, memory impairment, tumour' 
growth, or cancerous invasion of normal tissues, osteoporosis, or bone loss. 

21. A compound of Formula (I), as defined in any one of 
claims 1 to 16, or a pharmaceuticaUy acceptable salt thereof for use as a 
phosphodiesterase-4 inhibitor. " 
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22. A phosphodiesterase-4 inhibitor pharmaceutical 
composition comprising an acceptable phosphodiesterase^ inhibiting amount of a 
compound of Formula (I), as defined in any one of claims 1 to 16, in association 
with a pharmaceutical^ acceptable carrier. 



